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Photograph by Hedrich-Blessing 
Advancement in modern ceramic research has reached a point where the technologists themselves 
reap a direct reward from some of their efforts. The recently completed main laboratory room for 
enamel research and development shown in this illustration is an example. For a more complete de- 
scription of the laboratory see page 404. 
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REFINING ENDS 
SHOULD BE REFINED! 


HEN applied to jobs built with or- 

dinary flux blocks, the term “‘refin- 

ing end” is frequently a bad misnomer. 

Too often, the refining end is itself a source 

of glass contamination and the cause of a 
high percentage of rejects. 


It is obviously true that in many refining 
ends, high- quality refractories like Corhart 
Electrocast are rarely needed from the 
standpoint of life. Even ordinary mate- 
rials seldom actually fail. 


But from the standpoint of quality prod- 
ucts, and of low percentage of rejects, 
poor materials do sometimes “fail” badly. 

The photograph above furnishes an inter- 
esting study in contrast: Compare the 
conditions of the Corhart feeder entrance 


block to the usual appearance of this por- 
tion when constructed with clay blocks. 


If you are having a bad record for rejec- 
tions, we would like to talk with you about 
the use of Corhart in such portions as 
refining chambers and feeder channels. 
Address: Corhart Refractories Co., Incor- 
porated, 16th and Lee Sts., Louisville, Ky. 
In Europe: L’Electro Refractaire, Paris. 
In Fapan: Asahi Glass Co., Tokio. 
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PAPERS 


REFRACTORY PROBLEMS IN BASIC ALLOY STEEL PRODUCTION* 


By GILBERT SOLER 


ABSTRACT 


The various purposes for which refractories are used in a modern alloy steel plant 


are outlined, and the relation between steel quality and refractories costs is developed, 
coordinating the refractories problems with service conditions which arise in steel plants 
The viewpoint of the operator on the refractories problems connected with open- 


hearth and electric furnaces, ladles and accessories, soaking pits, reheating furnaces, and 


heat-treating furnaces is presented. 


gether with methods for testing refractories. 


It is difficult for a steel producer to explain his 
individual problems to a refractories manufac- 
turer. The operating and bricklayer superin- 
tendents have figures on service life of various 
refractories and, on this basis alone, they make 
selections for each specific use. They are hesitant 
in making a change. 

Because better quality steel at lower cost will 
be made when refractories are especially adapted, 
several steel mills now employ men familiar with 
refractory qualities and production as well as 
with the problems of steel production. They have 
laboratories and conduct experimental work under 
operating conditions. 

Alloy steel producers are concerned more with 
the quality of their steel as affected by refractories 
than they are with refractory service life and cost 
per ton. Steel consumers have developed rigid 
nonmetallic inclusion specifications. Refractory 
inclusions, originating from the furnace, spout, 
iadle, or mold will cause low cutter life and high 


Introduction 


* Presented at the 19835 Summer Meeting, Refractories 
Division, American Ceramic Society, State College, Pa., 
September 20, 1935. 


Received September 28, 1935. 
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The causes of refractories failures are discussed, to- 


tooling cost, and lines of weakness or stress and 
will result in poor surface finish. 

Repairs during a furnace campaign are expensive 
and production delays are costly. Replacement 
or rebuilding should be required only at the end 
of a furnace campaign. Furnace design, fuel, 
combustion, and mechanical deterioration must 
be adjusted in keeping with the quality of the 
refractories. 

Expensive refractories may, in some instances, 
prove most economical, while in others those of 
lower quality materials may be advantageously 
used. No one material is suitable for all applica- 
tions, and the closer the producer of refractories 
works with the steel maker, the less trouble both 
will encounter. 


With data on the physical and chemical proper- 
ties of his product, the producer of refractories is 
in position to recommend the brand best suited for 
a given purpose. 

The steel producer, of course, will make such 
standard tests as are necessary to determine 
which refractories are best for each of the several 
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purposes and check these determinations by actual 
service tests. 

The refractories laboratory of the Timken 
Steel & Tube Company makes the following 
routine tests: pyrometric cone equivalent, simu- 
lative spalling, modified slag, deformation under 
load at high temperatures, permanent shrinkage 
in reheat, relative conductivity, bulk, apparent, 
and true specific gravity, crushing strength, 
transverse strength (dry and fired), drying, firing, 
and total shrinkage, apparent porosity, water of 
plasticity, screen, chemical analysis, and petro- 
graphic analysis. 

Special tests are devised to obtain data not 
secured in the routine tests. These will differ in 
different plants. 

It is usually best to make preliminary service 
tests on a small scale, followed by a large-scale 
test. Complete records should be kept of all 
service tests. Photographs should be made of 
the installation before the test, at intervals during 
the test, and at failure or at the end of the furnace 
campaign. Conditions during the test should be 
carefully noted and allowances made for un- 
usual conditions. Samples taken from service 
tests should be studied to determine what actu- 
ally caused the failure or why the material was 
successful. 

The petrographic microscope can be used to 
good advantage in studying slag-attack failures, 
changes in structure due to time and temperature, 
and deterioration by gases and vapors. A thin 
section of slagged interface will show the struc- 
tural relations between the slag and the refractory, 
and powder sections can be used to identify the 
various constituents present. Results can be 
readily interpreted by the phase diagrams of the 
various oxide systems. By means of the X-ray 
diffraction apparatus, the extent of solid-solution 
phases can be determined and opaque constitu- 
ents identified. 


Ill. Open-Hearth Furnaces 


The length of an open-hearth furnace campaign 
is determined by the type of steel being made, 
the kind of fuel used, combustion conditions, fur- 
nace design, and the refractories. Cost of refrac- 
tories per ton of steel produced at different plants 
can not be compared unless production conditions 
are alike. Refractories cost is only a fraction of 
the total cost and is affected by the other factors, 
being increased when the furnace is operated 


Soler 


under positive hearth pressure. This increase, 
however, is offset by a large saving in fuel costs. 

Maximum flame temperature at which an open- 
hearth furnace can be operated is limited by the 
temperature at which roof brick will fail. The 
present temperature limits could be raised and 
substantial savings made in melting time, thus 
increasing the production rate of the furnaces, if 
a refractory were available that would withstand 
these higher temperatures. 

Silica brick are particularly suitable for use in 
roof and side-wall construction since they retain 
their load-carrying capacity to within 100°F of 
their fusion point. This property is attributed 
to the interlocking crystalline structure of the 
brick and to the fact that no large quantities of 
a eutectic liquid phase are formed at operating 
temperatures. 

Although acid chemically, silica brick resist 
basic slag conditions because of the formation of 
immiscible liquids with ferrous, calcium, man- 
ganese, and magnesium oxides. Sodium and 
potassium oxides and alumina hinder immiscibility 
and should therefore be avoided in the manufac- 
ture of silica refractories and in the slags used with 
such refractories. To avoid spalling, silica re- 
fractories must be heated and cooled slowly 
through the inversion ranges of quartz, cristo- 
balite, and tridymite. New silica brick contain 
approximately 35% of quartz, with the remainder 
of cristobalite and tridymite. In service, how- 
ever, quartz changes into cristobalite and tri- 
dymite, giving a more stable structure. This 
makes silica brick more resistant to spalling after 
the first few heats. Usually a slight glazing occurs 
on the hot inner face of the brick, which tends to 
produce a monolithic structure. 

When at a red heat (1200°F) or above, silica 
brick show good resistance to temperature shocks 
resulting from the addition of cold scrap to the 
furnace. Insulation of the furnace aids in ma- 
turing silica brick, the change of the quartz 
content occurring to a greater depth in the brick 
and thus giving them a higher resistance to spall- 
ing. In addition, their resistance to mechanical 
abrasion is good and for that reason silica brick 
are commonly used in the jambs and arches of 
charging doors. 

Several courses of chrome brick are usually used 
to separate the magnesite brick in the bottom 
side walls from the silica brick used above. The 
chrome brick are thermochemically neutral both 
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to silica and magnesium oxide. This layer should 
be of sufficient depth to prevent molten silica 
from running down on the magnesite banks, as 
silica will flux magnesium oxide and cause diffi- 
culty. 

Open-hearth furnace bottoms are usually made 
of a mixture of magnesite with approximately 20% 
of open-hearth slag as a bond. This mixture is 
fired in place on the bottom in '/y- to '/:-inch 
layers to a total depth of approximately 2'/» feet. 
Petrographic analysis shows the mineralogical 
constituents of such a bottom to be periclase, 
a- or B-dicalcium silicate, and possibly an olivine 
phase, oxides of magnesium, iron, and manganese 
in solid solution, and usually some dicalcium 
ferrite. 

During service, such a bottom will change in 
composition. The ferric oxide combined as di- 
calcium ferrite, which provided a fusible bond 
when the bottom was made, may be reduced in 
service to ferrous oxide, which is taken into solu- 
tion by the periclase along with iron oxide from 
the slag and bath in contact with the bottom. 
The new autogenous or solid-solution bond thus 
developed holds the periclase grains together in a 
tight and highly refractory mass. This bottom 
is slightly plastic, and any cracks which form as 
it cools readily heal during the next heat. The 
resistance of the bottom to abrasion from charged 
scrap is also improved by this slight plasticity. 

Holes eroded in the bottom or banks by the 
action of the metal or slag should be patched 
after every heat with dead-burned or clinkered 
dolomite. In the case of bottoms which are kept 
in continuous service, clinkered dolomite with a 
sintered flux to prevent disintegration caused by 
hydration of uncombined lime may be used for 
the original bottom. Ground chrome ore is 
ordinarily used for hot-patching the furnace hearth 
in contact with silica brickwork and for building 
up ports, etc. 

Magnesia is in thermochemical equilibrium 
with most open-hearth melt-down slags, which 
consist mineralogically of an olivine phase 
(CaO:RO:SiO.). The RO content can be filled 
by CaO, FeO, MnO, or MgO, but CaO has the 
greatest affinity of these four oxides and MgO the 
least. Thus, if the 2:1 ratio is satisfied by cal- 
cium, ferrous, and manganese oxides, magnesium 
oxide will not be combined with the silica of the 
olivine phase. 

As lime is added to the slag or works up through 


the bath from the bottom, the other oxides will 
be displaced by the formation of dicalcium silicate 
which will be in equilibrium with magnesium 
oxide. Thus it will be noted that the magnesium- 
oxide content of an open-hearth slag does not 
increase materially. 

Ports, end walls, and end-wall bulkheads are 
subject to flame impingement and to the fluxing 
action of calcium and iron oxide carried over the 
bath by the flame. Silica, chrome, and magnesite 
refractories are used in these locations. Uptakes 
and downtakes are usually built of silica brick. 
Slag pockets and fantails are built of either silica 
or fireclay brick. Fireclay brick laid up in a 
high-temperature cement produce a tighter joint 
in fantail arches, thus reducing air infiltration. 

Checker chambers are ordinarily built of silica 
or fireclay brick, with fireclay checker blocks. 
Silica, magnesite, and chrome refractories have 
been tried as checker blocks, but have not been 
as satisfactory as the fireclay blocks. Deteriora- 
tion of checkers is primarily due to slagging 
caused by flue dusts composed mainly of iron 
oxide. 

Inasmuch as checkers function as heat ex- 
changers, the blocks should be selected for that 
property as well as for their refractory qualities. 
The loading is also heavy and, consequently, first- 
grade fireclay refractories are usually used for the 
purpose. 

Tapholes in open-hearth furnaces are usually 
made of a mixture of burnt and raw dolomite. 
This mixture must be proportioned in such a 
manner as to produce a dense structure that will 
withstand the weight and action of the metal. 
At the same time, this mix must be soft enough 
to be easily knocked out with a tapping bar. 


IV. Electric Furnaces 


With certain exceptions, electric-are furnaces 
require the same refractories as are used in open- 
hearth furnaces. The differences in melting are 
taken into consideration in the fundamental design 
of the furnaces, and the refractories must be 
selected accordingly. Intense local heating in the 
path of the electric arc occurs in electric furnaces. 

The electric furnace bottoms are made of 
“burnt-in’’ magnesite or “‘tamped-in’’ periclase 
to which a synthetic bonding agent has been 
added. Standard practice calls for patching 
after every heat, clinkered dolomite being used as 
in the case of the open-hearth furnace. As the 
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oxidizing slag is similar to that used in open- 
hearth practice, magnesium oxide remains in 
thermochemical equilibrium with the slag as 
discussed under open-hearth technique. 

The use of a second, or reducing, slag after the 
oxidizing slag has been removed from an electric 
furnace adds another difficulty to the problem of 
refractory selection. This slag is ‘“‘made up” 
from lime, silica, and fluorspar, to which some 
coke is added. Petrographic analysis shows the 
presence of y-dicalcium silicate and tricalcium 
silicate, and it is known that calcium carbide is 
also present. These constituents are in thermo- 
chemical equilibrium with the magnesium oxide 
as is the case in the open-hearth furnaces. 

Reducing slags of this type are peculiar in 
that they disintegrate or ‘‘dust.’’ This is caused 
by the 6-to-y transformation of dicalcium silicate 
at 1247°F, which is accompanied by an increase 
in volume of about 10%. It is prevented in open- 
hearth slags by the stabilization of the a- or 
B-dicalcium silicate by the large percentage of 
phosphorus pentoxide and ferric oxide present in 
the slag. 

One difficulty found with electric-furnace bot- 
toms is that of the reducing slag seeping into the 
cracks which develop as the bottom cools. On 
cooling below 1247°F, at which the B-to-y trans- 
formation of dicalcium silicate takes place, there 
is a decided expansion with a consequent ruptur- 
ing of the bottom. 

Bottom side walls in electric furnaces are 
usually built of magnesite brick and the upper 
side walls of either magnesite or silica brick. 
Chromite refractories are seldom used since they 
may be reduced and the steel bath contaminated 
by the chrome. A thin layer of chromite cement, 
however, can be used between the magnesite and 
silica brick without danger of excessive contami- 
nation. Magnesite brick are generally used 
above the taphole in the area touched by the 
reducing slag when the furnace is tilted for tap- 
ping. Silica brick are suitable for use in the door 
jambs and arches which are subject to considerable 
mechanical abrasion. 

Electric-furnace roofs, which are dome-shaped 
in form, are preconstructed of silica brick and 
placed in position by a crane. Usually two roofs 
are required for each furnace lining. This means 
that the second roof must be placed on a hot 
furnace and, consequently, preheating is desirable. 
Greatest wear occurs around the holes through 
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which the electrodes pass due to the abrasive 
action of the flux-laden gases from the bath and 
to spalling. In some instances, high-grade fire- 
clay brick have been used in electric-furnace 
roofs and have occasionally shown a life equiva- 
lent to that of silica brick. 


V. Runners 


Open-hearth furnace runners are usually made 
of plastic fire clay or of loam having a fairly low 
fusion point. Better steel, however, can be 
secured by using a higher grade of refractory 
material with less shrinkage and a higher fusion 
point. While such material may cost a little 
more, there is less chance of the stream of metal 
picking up nonmetallic inclusions which will 
detract from the quality of the finished steel. 
Ladle brick or special tile, bonded with high- 
temperature cement or fire clay, are used inelectric- 
furnace runners as the runner must tip with the 
furnace. 

Ladles are usually lined with low-porosity fire- 
clay brick. These brick are laid up with thin, 
tight joints, either in high-temperature cement or 
fire clay. Some brands of ladle brick contain 
free silica and, although their fusion point is only 
about cone 23 (2840°F), they are fairly resistant 
to attack either by slag or steel. Some investi- 
gators attribute this to the free silica which sweats 
out of the brick and forms a smooth siliceous 
coating. This surface offers less area for attack. 

Deterioration of ladle linings now commonly 
used is primarily due to the action of the slag 
used as an insulating blanket over the steel in 
the ladle, although the composition, viscosity, and 
temperature of the steel also have an effect, low- 
carbon and high-manganese steels being particu- 
larly destructive. In addition, the size and shape 
of the ladle, together with the direction and 
velocity of the stream during tapping, definitely 
affect ladle life. The period during which steel is 
held in the ladle during teeming offers possibili- 
ties for the solution and entrainment of refractory 
particles in the steel, and considerable study re- 
mains to be done in overcoming this danger. 

Fireclay brick are theoretically unsuitable for 
ladle lining, but as yet no truly satisfactory brick 
has been developed. A basic material with the 
proper physical properties should be ideal, but 
such a product is not yet on the market. It is 
significant to note that although steel is made on 
basic bottoms and under a basic slag, inclusions 
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of magnesium oxide or calcium oxide are not 
found in the steel. These basic substances are 
not soluble in steel and are apparently not wetted 
by it. Likewise, they are resistant to the action 
of basic slags and fluxes. Chrome and magnesite 
brick have been tried in ladles but have been found 
unsatisfactory because of spalling, high heat 
conductivity, or chrome contamination of the 
steel. A distinct need exists for a good basic 
ladle brick in plants producing high-quality steel. 


Vi. 
Sleeve brick are made of fire clay. 
be concentric and properly fired; 
cracking may occur which will allow the molten 
High- 
temperature cement or fire clay may be used to 

lay up sleeve brick. 


Sleeves, Nozzles, and Stoppers 


They should 
otherwise 


steel to reach and melt the stopper rod. 


Nozzles should likewise be concentric, true to 
shape, and properly fired. Wells are usually con- 
structed of a mixture of grog and fire clay tamped 
into shape and dried. The shape and contour 
of the nozzle-well determines the ease of seating 
the nozzle and the amount of swirling of the metal 
in the bottom of the ladle, making proper design 
and care in construction particularly important. 

A graphite stopper head is ordinarily used. 
This material is sufficiently refractory and forms 
a tight seal with the nozzle, which is slightly 
plastic at teeming temperatures. These heads 
must be properly fired and contain no lamination 
cracks or lines of weakness. In selecting stoppers, 
care should be exercised to make sure that the 
composition, porosity, and texture is such that 
maximum resistance to erosion and failure is 
combined with low heat diffusion, to avoid possible 
failure of the inner steel rod or stopper pin when 
a heat has been only partially teemed. 

All of these refractory ladle accessories are im- 
portant in view of the fact that poor quality may 
cause nonmetallic inclusions in the finished steel 
or, in the case of failure, cause the loss of an 
expensive heat. Quality material should always 
be selected for these parts. 


Vil. Hot Tops 


Hot tops are particularly important mold 
accessories whenever quality steel is being pro- 
duced. They are usually made of fireclay, and 
they should be true to size, have a sufficiently 
high fusion point, and not spall or crack easily. 
Hot tops which are off-size may cause junction 
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leaks during teeming, resulting in wasted metal 
and poor quality steel. Spalled pieces may cause 
nonmetallic inclusions. 

If hot tops are not dry, or contain gas-forming 
materials, porosity in the ingot or other troubles 
may result. The fusion point should be cone 28 
(2948°F) or higher to prevent sticking during 
stripping, for refractory material fused to the 
surface of the ingot will cause defects in the 
product during subsequent rolling operations. 
Cast-iron hot tops with an inner refractory lining 
of insulating brick protected by a slurry are also 
in use. 

The thermal efficiency of a hot top in preventing 
pipe depends upon the relation existing between 
the size and shape of the hot top and the mold and 
upon the degree of heat conductivity, diffusivity, 
and capacity of the material used. 


Vill. Mold Plugs 


Mold plugs are usually made of fire clay and 
should be true to size so that they will fit the plug 
hole accurately. Care exercised in 
firing them to the correct degree of vitrification 
to prevent their chipping when being placed in 
position and to avoid spalling when they are hit 
by the stream of molten metal. All sandy mate- 
rial should be removed before shipment, for this, 
as well as spalls and chips, may cause serious 
nonmetallic inclusions in the ingot. 


should be 


IX. Other Refractory Applications 


Refractories play an important part in the 
economic and efficient operation of a steel plant 
in many places other than the furnace shop. 
Many of the problems encountered are similar, 
and will be discussed briefly in routine order 
through the mill. 


(1) Soaking Pits 

Soaking pits usually have 
covers of suspended or sprung-arch construction. 
While the temperature is not as high as in some 
other fireclay applications, the brick must be 
well bonded to prevent loosening, due to the 
shock of moving the covers at frequent intervals, 
or spalling, due to alternate cooling and heating 
as the pit is opened or closed. 

Side walls of soaking pits are built of fire clay, 
“Yough”’ silica brick, or silica stone. Any mate- 
rial used must resist spalling and withstand the 
abrasive action of ingot movement into and out of 


fireclay roofs or 
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the pit. Scale from the ingots has a fluxing action, 
and consequently the bottom side walls are usually 
built of chrome brick, which resists slagging. 
Bottoms are made of coke, which is readily and 
cheaply replaced and which maintains a reducing 
atmosphere in the pit. Checkerwork is subject 
to some slagging and to failure under load, al- 
though neither problem is as severe as in the 
case of open-hearth furnaces, since temperatures 
do not run as high. 

Insulation may frequently be used to advantage 
in soaking-pit construction especially around 
checker chambers and flues, although ordinarily 
the thickness of the side walls is sufficiently great 
to eliminate the need of additional material at 
those points. 


(2) Reheat Furnaces 

Fireclay refractories have wide application in 
reheat furnaces. In the case of roof construc- 
tion, which may be either of the suspended or 
sprung-arch type, the material must be resistant 
to spalling, fusion, and a certain degree of loading. 
Spalls or drops of fused refractory material from 
the roof or joints may stick to the billets and cause 
surface defects in subsequent rolling operations, 
and provision must consequently be made to 
guard against such a possibility. Side-wall re- 
fractories must withstand load and resist spalling, 
particularly in the case of material used in door 
arches. 

Several refractory materials are in use for 
reheat-furnace bottoms. They must resist the 
abrasive action of billets, etc., being pushed 
through the furnace and at the same time with- 
stand the fluxing action of the scale. In some 
cases, to reduce abrasive action and the chance 
of bottom pick-up with the formation of ‘“‘rolled- 
in’’ inclusions, steel skids, sometimes water-cooled, 
are installed in the furnaces. In other instances, 
plates of silicon carbide or Alundum have been 
used in locations where heavy wear must be with- 
stood. Ordinarily, however, reheat-furnace bot- 
toms are constructed of fireclay brick, silica, 
chrome-base plastics, etc. It may be noted in 
connection with refractory selection in furnaces 
of this type that insulation can be used profitably. 


(3) Forging Furnaces 

In the case of forging furnaces, both side walls 
and roof are usually constructed of fire brick 
and insulated if possible. Fire brick, chrome 


plastics, etc., are commonly used for the bottoms. 
Refractory failures ordinarily are due to spalling 
or abrasion. As is the case with practically all 
furnaces, spalls, drip, or bottom pick-up may cause 
serious trouble after the steel leaves the furnace, 
and refractories must be selected carefully to avoid 
the possibility of making the furnace a source of 
difficulty in this regard. 


(4) Heat-Treating Furnaces 

As most heat-treating furnaces are operated at 
medium temperatures, fireclay or insulating fire- 
brick refractories are used in practically all cases. 
Each furnace must be studied individually, for 
the wide variation in size, shape, fuel, and design 
makes it impossible to say that any one material 
will be best under all conditions. Likewise, insu- 
lation can be used profitably in connection with 
most heat-treating furnaces, which will of course 
have a bearing on the refractory selected. 

Refractory failures are usually due to spalling 
or mechanical abrasion, although load and fusion 
failures may occur if too low a grade of refractory 
has been installed. Economic considerations, 
however, normally govern the selection of refrac- 
tories, service life being balanced against cost. 
Recently, the increasing use of gas atmospheres 
for controlling decarburization and scaling has 
become important to refractory engineers, as 
fire brick and insulating brick are disintegrated by 
the carbon deposits frequently formed in furnaces 
operated under controlled atmospheres. Opera- 
tors are insisting upon longer refractory life, 
and studies are being made to overcome the prob- 
lem most economically. 


X. Conclusion 


Although only the high spots in refractory 
selection and use have been touched in this paper, 
the principal problems confronting the steel pro- 
ducer have been outlined. Specifications strictly 
limiting or refusing to accept steel with non- 
metallic inclusions are being urged by many steel 
consumers. The steel producer is doing every- 
thing in his power to improve the quality of his 
product and is willing to codperate with the re- 
fractory manufacturers in an effort to develop new 
or improved materials which will stand up under 
the severe service imposed in steel-making opera- 
tions and which will aid in improving the quality 
of his steel. 


THE TIMKEN STEEL & TUBE COMPANY 
CANTON, OHIO 
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NOTES ON REFRACTORIES FOR THE ELECTROTHERMIC ZINC INDUSTRY* 


By WINFIELD B. MACBRIDE 


ABSTRACT 


The furnaces now in use for the electrothermic smelting of zinc at the Josephtown 
smelter are described and the type of charge used and the slag encountered discussed. 

The refractory problems and the difficulties met with commercial brick are enu- 
merated. A low-alumina refractory having a low porosity has given the best service for 
these furnaces. for example, high alumina, 
silicon carbide, and magnesite. After an extensive series of tests, it was determined that 
the refractories should meet the following conditions: (1) low porosity to prevent evil 
effects of zinc penetration, (2) high melting point to prevent softening, (33) high electri- 
cal resistance at high temperatures, and (4) resist spalling and gradual disintegration due 


Various types of refractories were tried; 


to slag, vapor, or gas. 


Since refractories that suit these qualifications could not be readily obtained a few 


years ago, and since it was believed that many types of refractories and refractory mixes 


would be tested before arriving at something suitable, this company manufactured its 


own shapes for testing purposes. 


|. Introduction 


In the experimental work leading to the de- 
velopment of the successful electrothermic-zinc 
furnaces now in use at the Josephtown Smelter of 
the St. Joseph Lead Company, it was found that 
electrical features of the furnace introduced more 
than the usual limitations in refractories. To 
understand these problems, a description of the 
electric furnaces, together with the charge now 
in use at this smelter, is necessary. 


(1) The Furnace 


The furnaces are the resistance type, the charge 
acting as the resistors. To facilitate easy move- 
ment of the charge and to provide for continuous 
operation, the furnace is vertical, 57 inches in 
diameter and approximately 50 feet in height, 
forming a huge retort. The wall of the furnace is 
composed of circular sections of refractories sup- 
ported on steel skew rings. These rings are elec- 
trically insulated from the 
Electrical contact with the charge is made by 


furnace columns. 
means of three pairs of carbon electrodes, one of 
each pair placed near the top, the other placed 
near the bottom of the furnace, exactly opposite 
one another, one pair so placed as to provide an 
electrical path through the center of the charge. 
Each of these furnaces consumes about 1300 
kilowatts, operates continuously, and contains 
about 20 tons of charge with a treatment capacity 
of about 35 tons in 24 hours. The normal op- 


* Presented at the 1935 Summer Meeting, Refractories 
Division, American Ceramic Society, State College, Pa., 
September 20, 1935. 


Received September 28, 1935. 
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The results of these tests are given 


erating temperature of the furnace is 1150° to 
1200°C. 
To conserve heat, supplied electrically, a hori- 


Fic. 1.—-Comparison of low-alumina refrac- 
tories: (upper) cross-section of shape now 
used; porosity, 14 to 16%; note hair-line 
cracks in surface; (lower) cross-section of 
refractory made by ramming with air ham- 
mer, and slowly filling mold; note uniform 
texture and absence of cracks (apparent wide 
difference in color due to sensitivity of photo- 
graphic plate); porosity, 18 to 20%. 


zontal rotary preheater with a refractory lining is 
used for the initial heating of the charge to ap- 
proximately SO00°C. From the preheater, the 
charge is fed directly into the furnace through a 
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Fic. 2.—Effects of zinc impregnation on silicon-car- 
bide refractories: (left and right) marked disintegra- 
tion in a dome brick; (center) solidified zine in center 
of brick which condensed after passage through pores of 
refractory. 


rotary distributor. Passage of the charge through 
the furnace is controlled by a rotating table at the 
bottom of the furnace. 


(2) The Charge 

The charge supplied to the furnace consists of 
two separate elements, sized zinc sinter and sized 
coke. The principal slagging elements affecting 
refractories are iron oxides and iron-zinc silicates, 
coming within the sesquisilica range as shown on 
Hoffman’s' constitutional diagram, with a fusing 
temperature of about 1120°C. 

The sinter is prepared on Dwight Lloyd sinter- 
ing machines and sized for use in the furnaces. 
The coke is crushed, sized, and mixed with the 
sinter in definite proportions to complete the 
charge. The sinter and the coke are very porous, 
and together they make a loose, porous mass in 
the furnace and allow the vapors to pass freely. 
The coke has a double function in that it provides 
the resistance path for the electric current and 
the carbon for the reduction of the zinc. 


ll. The Refractory Problems 


The major refractory problems to be overcome 
are caused by silica and iron solution attack of 
refractories at high temperature, expansion, 
porosity, gradual disintegration (due to zinc 
penetration), and cost. An additional problem 
which sometimes arises involves constructional 
difficulties with special shapes which have not 
been manufactured to exact dimensions. 

The expansion problem was practically elimi- 
nated by building the furnace in annular sections. 
As low-alumina fireclay refractories had been 


1 Collins, The Metallurgy of Lead, p. 153. Chas. 
Griffin & Co., Ltd., London, 2d ed., 1910. 


used in the zinc industry quite extensively, it was 
only natural that the first experiments be con- 
ducted with refractories of this class. 

In the early experiments some difficulty was 
found with shapes from the manufacturer that 
were not true to dimensions, and considerable 
cutting and fitting was necessary during construc- 
tion. Since the shapes were special and not 
needed in any great quantities, they were made 
of stiff mud and were hand-tamped into molds. 
Due to the plasticity of the mix, the pieces were 
somewhat distorted on removal from the mold 
and further distortion took place during drying 
and firing. Refractories made in this manner 
were fairly porous and additional defects were 
found due to penetration of the zine vapor. 
These defects will be discussed later. 

The item of cost eliminated many refractories 
when tests indicated that the life in the furnace 
was no greater than low-alumina shapes. 

The remaining problems are somewhat related 
and the discourse on one problem may overlap 
the others. After several runs of indifferent 
success with low-alumina refractories, it was 
decided to try other types. A fairly well-known 
high-alumina refractory of about 70% alumina 
content was tried in the furnace. It did not 
withstand abrasion from the charge as well as 
the low-alumina fire brick, and since there were 
no other advantages apparent over the regular 
fire brick it was discarded because of cost. A 
high-alumina rammed lining of monolithic con- 
struction was also tried, but this failed, probably 
due to abrasion of the charge on the monolith at 
a temperature when the chemical bond had 
softened but before the ceramic bond had been 
attained. 

After this series of tests, it was fairly well 
determined that the refractory should have 
(1) a low porosity to prevent evil effects of zinc 


Fic. 3.—Effects of slag action on silicon-carbide 
refractory; specimen broken open to show pockets 
formed by slag. 
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Furnace control switchboard and oxide mani 
fold (furnace in operation) 


penetration, (2) a high melting point to prevent 
softening, and (3) a high electrical resistance at 
high temperatures; it should also resist spalling 


and slag, vapor, or gas penetration. 


Ill. Making Special Shapes 


Since reiractories that suited our purpose could 
not be readily obtained and since it was believed 
that many types of refractories and refractory 
inixes would be tested before arriving at some 
thing suitable, we decided to manufacture our 
own shapes. 


(1) Equipment 


Crushing and sizing equipment was installed 
Wooden molds of the 
'/s-inch 


for controlling grain size. 
various shapes were built and lined with 
galvanized sheets to withstand severe service. 
A humidity drier was installed with control for 
both temperature and humidity. A reverbera- 
tory kiln for firing the shapes was also built with 
dutch Ports 


were built into the kiln at various places for 


an oil-fired oven in each corner. 
pyrometric observation of the interior as it was 
found that temperature control by means of 
As the 
temperature is held at approximately 1430°C 
for several hours, it is obvious that the tempera- 


pyrometric cones did not indicate trends. 


ture may reach this value, melt the cones, and 
then change to a lower value without becoming 
evident. 


(2) Porosity Control 


give lower 


Proper grain control would not 
porosity unless the grains were arranged com- 
pactly and uniformly either by considerable work- 
To achieve this 
end, air hammers were used to ram the material 


ing or tremendous pressure. 
in the molds. This process involved considerable 
labor, as the molds were slowly filled by one man 
and continuously tamped with the air hammer by 
however, resulted 


another. This slow 


in a uniform grain structure in the brick, the 


pre ess, 


porosity being 2 to 4% lower than in a power- 
pressed brick. 


IV. Low-lron Magnesite Refractory 


A low-iron magnesite refractory was considered 
as best meeting the requirements for experiments 
About 25 
developed and given porosity, spalling, visual, and 
the the 
After selecting the best mix, a complete 


on a commercial scale. mixes were 


other tests to determine soundness of 
shapes. 
set of shapes was made and installed in the 
furnace. 

In the first few hours of the first run, there 
that this 
successfully serve the purpose. 


refractory would 
After 


days of operation, the pyrometers on one side 


were indications 


several 


of the furnace indicated an unbalanced condition 
due to excessive temperature. As each pair of 
electrodes had an independent voltage control, 


the current was reduced on the electrodes nearest 


Fic. 5.—-Low-alumina furnace refractories; refrac 
tories from side walls of ftirnace: (left) note zine pene- 
tration in upper part of brick and metallic particles in 
zone near unaffected portion; (right) refractory from 


“gutted” portion of furnace; thin dark surface at right 
1s surface-penetrated by zinc; deterioration is too rapid 
for further zine penetration 
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the hot spot and the furnace for a time was 
brought under control. The hot spot then re- 
turned and was more difficult to control the 
second time. This cycle occurred a few times 
and then went out of control, necessitating a 
shut down. 

Gouging of the lining usually occurred with 
this condition, but the furnace lining was not 
gouged or fused in proportion to the difficulties 
encountered. 

Such repairs as were deemed necessary were 
made and another run was made, with the same 
results. After a third run, three or four small 
holes were noticed in the lining of one of the 
annular sections. Only a shell, an inch or two 
in thickness, was left of the once solid wall. The 


Fic. 6.—-Preheater and charge distributer. 


conclusion was then reached that the magnesite 
lining was carrying much of the electric current 
at high temperature. Subsequent tests have 
shown that there is a sharp decrease in resistance 
in magnesite brick near 1200°C and that the 
brick decreases in resistance under prolonged 
heating. 


V. Low-Alumina Refractory 


After these failures, it was then decided that the 
low-alumina refractories be improved. Many 
mixes were tested and one was finally evolved of 
low-alumina grog (ground to pass a 10-mesh 
screen with a control on the mount of — 100-mesh 
material), a ball clay, and about 9 to 10% of 
water. These shapes were fired to 1430°C. 
They had a porosity of about 21%. The texture 


was very uniform and the refractory had a metal- 
lic ring when struck with a hammer. 

We have not yet found a satisfactory substitute 
for the low-alumina fireclay refractories. The 
mix used is substantially the one developed several 
years ago. Improvements have been made in 
porosity, which now averages 14 to 16%. 


VI. Why Porosity Control Is So Important 


Low porosity is an important feature in any 
refractory used in the type of furnace described. 
The temperature of reduction is 1000° to 1200°C, 
depending upon the proximity of the carbon and 
zine oxide of the charge. The boiling point of 
metallic zinc is 905°C. It is obvious that the 
inner wall of the refractories will be somewhere 
near the operating temperature of the furnace. 

Since the furnace operates under a slight pres- 
sure, the vapor penetrates the pores of the brick 
and sometimes sets up a condition which results 
in the destruction of the refractory. The vapor 
on passing into the refractory progresses to a zone 
where the temperature conditions are low enough 
to cause condensation. This flow slowly con- 
tinues until this zone is saturated with molten 
zinc. 

Since refractories are never maintained at an 
exact temperature, this liquid zone changes its 
position. When the furnace temperature in- 
creases this liquid zone moves toward the outer 
face of the furnace wall. With a decrease in 
furnace temperature, the liquid zone will then 
move toward the inner face of the wall, leaving a 
zone of solidified zinc. With a subsequent in- 
crease in temperature, the liquid zone will again 
move toward the outer face, heating and liquefy- 
ing the solidified zinc. Since zinc, in common 
with most substances, expands on heating and 
since the coefficient of expansion of zinc is greater 
than that of fire brick, definite strain is placed on 
the individual grains of the refractory. This 
tends to separate them. As this cycle may be re- 
peated many times during a run, it is apparent 
that zinc penetration has an effect on the life of a 
refractory. 

Another effect of zinc penetration is to lower 
the electrical resistance of the refractory with the 
likelihood of uncontrollable hot spots. 

The size of the pores also has a bearing, since 
two different refractories may have the same 
porosity and yet be entirely unlike in pore struc- 
ture. The one may have uniformly small pores 
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and the other a number of large pores concen- 
trated at some zone. Saturation of this large 
pore zone by zinc would set up disruptive forces 
within the brick resulting in complete destruction. 


Vil. 
Since the erection of the Josephtown plant, 
several other refractories have been tested in the 
commercial furnaces. A monolithic rammed lin- 
ing of mullite has been tried but since it is not 
possible to fire this type of lining uniformly it 
was destroyed by spalling. 

Silicon carbide has also been tried as a lining 
material. The high iron slag, which accumulates 
as the reduced zinc is eliminated from the charge, 
rapidly disintegrates the silicon-carbide refrac- 
tories in the lower zones of the furnace. The 
low electrical resistance of silicon carbide at high 


Experiments with Other Refractories 


temperature is also a disadvantage. 
Some tests on cast mullite refractories have been 
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made and they now are being used around the top 
of the furnace. Whether or not they will prove 
entirely successful in this type of furnace is not 
yet apparent. A few shapes have been made of 
evacuated clay and the indication is that they are 
better on our class of service. 


Vill. 


The type of furnace discussed requires a refrac- 
tory having high electrical resistance at high 
temperature, low porosity, resistance to disinte- 
gration from the effects of CO gas, refractory 
compositions resisting the high iron silica slags, 
freedom from spalling, abrasion resistance at 


Conclusion 


high temperature, shapes made reasonably close 
to drawing dimensions, and low cost. 
these conditions have been met to a certain de- 
gree, but there is still much to be accomplished. 


Some of 


St. JosepH LEAD COMPANY 
ZINC SMELTING DIVISION 
JOSEPHTOWN, BEAVER CouNTY, Pa. 


HOW THE CONTINUOUS ENAMELING FURNACE AFFECTS 
COPPERHEADS* 


By: H. Coox 


ABSTRACT 


Possible reasons are given for the more frequent appearance of copperheads 
in continuous furnaces than in box furnaces and suggested operations for better 


preparation of metal for enameling are discussed. 


Introduction 


It has been assumed that copperheads are a 
defect that could be overcome by proper frit com- 
position, but it is also recognized that certain 
heats used would cause copperheads under any 
plant conditions. The ground coat, in our plant, 
would fire without copperheads in the box-type 
furnace, although it developed copperheads in the 
continuous furnace. The ground coat apparently 
sealed over faster in the box-type furnace and 
further oxidation of the metal did not take place. 

During the past three years, the copperheading 
tendency has become more pronounced. Experts 
on metal cleaning, frits, and enameling iron stud- 
ied the problem and agreed that the difficulty was 
caused ‘‘somewhere in the pickle.’’ Two years of 


pickle-room research failed to substantiate this 


* Presented at the Annual Meeting, American Ceramic 
Society, Buffalo. N. Y , February, 1935 (Enamel Division) 


statement, for frequent changes in every pickle 
material were made. Solutions were purposely 
allowed to grow old, pickling practice was good or 
bad, but copperheads continued to appear on the 
ware. 


Il. 


Since the ware with the most pronounced black 
scum invariably copperheaded worse than brighter 
metal, it was decided to eliminate the various 
pickling baths on different lots of the same ware 
to see where the black scum formed. 

A number of interior door pans with a decided 
copperheading tendency were chosen for the test, 
and a ground-coat enamel was chosen which, until 
six months before the test, had been used with 
excellent results except for the stray lots of metal 
which would copperhead. At the time of this 
test, an enamel mixture was being used with a 
higher absorption power for the copperhead- 


Experimental Treatment 
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producing constituents, but it was decided that 
this enamel would not do for the test. 

Instead of eliminating the metal cleaner, the 
pans were cleaned entirely of oil in a trichloro- 
ethylene vapor cleaning machine. The pans were 
divided into the following groups: (1) no further 
treatment, not even slight rust spots removed; 
(2) 15 minutes in boiling cleaner solution, fol- 
lowed by thorough rinsing; (3) 15 minutes in 7“ 
sulfuric acid at 140°F, followed by thorough water 
rinsing only, and fast drying; and (+) 5 minutes 
in the neutralizer bath. 

The pans were intermingled, dipped in ground 
coat, dried, and fired in an electric continuous 
furnace. The pans receiving the acid pickling 
(group 3) were the only ones to copperhead. 

The next test was to clean the pans in the 
same vapor machine and to pickle in the acid only 
) minutes. The copperheading in this test was 
greatly reduced and the pans, cleaned and 
pickled for 30 seconds in acid, were free of copper- 
heads when fired. 

Pans of this same group, when cleaned in the 
commercial metal cleaner and rinsed well, fired 
out almost free from copperheads. 

With these results as a basis for further tests, 
the ware which had shown a _ copperheading 
tendency was run by using a 30-second acid pick- 
ling, all other pickling procedures being standard. 

A slight evidence of copperheads was still 
present and the rusty ware had to be pickled 
longer than 30 seconds. 

Shands! used sodium cyanide in an alkaline 
solution as a rust preventive. It was decided, 
therefore, to use the regular pickling practice 
but to neutralize the test pans in an alkaline 
solution of sodium cyanide instead of the stand- 
ard neutralizer. The standard cyanide solution 
was | ounce of sodium cyanide, 1 ounce of soda 
ash, and 1| gallon of water; temperature 1G0°F; 
immersion time, 5 minutes. 

The pans tested with this solution showed no 
copperheads. These tests were repeated many 
times and tests were also made on ground-coat 
enamels that previously had shown bad copper- 
heading. In each test, perfect pieces of ware were 
obtained. Attempts to shorten the immersion 
time or to weaken the solution again produced 
copperheads. 

At this time, the use of a nickel bath after 


'E. H. Shands, Detroit Vapor Stove Company, com- 
municated statement. 


the pickle was contemplated, although the nickel 
pickle had not generally been credited with pre- 
vention of copperheading. The standard nickel 
solution was prepared, the pans were treated, 
dipped, and fired, and no copperheads resulted 
with any of the ground coats used. 

Since this test, the nickel pickle has been stand- 
ard practice.” Ground-coat enamels which could 
not be used successfully before this test are now 
available for use. Nine commercial enameling 
irons have been enameled successfully in produc- 
tion quantities. Copperheads have appeared 
only once, and that time as a result of poor 
pickle-room control. Only one small lot of enamel- 
ing iron has copperheaded, and this was corrected 
with a 30-second acid pickle and the standard 
nickel pickle. 

A standard, electric U-type continuous furnace 
is used at this plant. The furnace is sealed 
tightly and, although the idea that it might con- 
tain harmful gases seemed plausible, exhaustive 
tests showed that no appreciable amount of 
harmful gases could be found. It was then vented, 
but no change in the furnace atmosphere was 
noted. 

Standard pickled ware without nickel or cya- 
nide treatment, when run through the vented 
furnace, suffered a 20°7 loss due to copperheads, 
indicating that furnace-venting is wasteful of 
heat and under no circumstances is it effective in 
correcting copperheading. 


Summary 


(1) Copperheads can be decreased with the 
use of proper frits. A frit, however, with a high 
affinity for oxides and other impurities may show 
other weaknesses. 

(2) Certain heats of enameling iron are more 
conducive to copperheading than others. 

(5) Often a treatment of 30 seconds in the acid 
pickle or elimination of the acid pickle will greatly 
minimize copperheading. This is usually as- 
sociated with fast pickling irons, and the theory 
seems plausible that excess oxides and salts are 
produced by long pickling in this type of iron. 

(4) The use of sodium cyanide in the neutraliz- 
ing bath as a preventive of copperheads indicates 
that ferrocyanides are produced from the excess 
oxides. 

2 See also J. E. Hansen and J. T. Irwin, ‘‘Use of Nickel 
Dip in Enameling Practice,’ Jour. Amer. Ceram. Soc., 18 
[8] 225-29 (1935). 
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(5) The use of sodium cyanide is not recom- 
mended since it is very poisonous, especially in 
conjunction with sulfuric acid. 

(6) Furnace venting has a distinct effect in 
addition to the elimination of gases. ‘The oxidiz- 
ing rate® of the ware is slower in a vented furnace. 
The ware reaches its peak temperature at about 
the same place in a furnace whether it is vented 
The ware on the ingoing side of a 

the 
Iron, 


or sealed. 
vented furnace, 
ware on the same side of a tight furnace. 


however, is cooler than 
which has oxidized more readily in the process 
before firing, is oxidized past the danger point in a 
furnace with a high oxidizing rate. 


IV. 


Conclusions 


Box-type furnaces seal over the metal more 


oH. E. Ebright, G. H. McIntyre, and J. T. Irwin, 


“Study of Furnace Atmosphere and Temperature Gradient 
and Their Effect on Porcelain Enameling,”’ 
Ceram. Soc., 18 [10] 297-302 (1935). 


Jour. Amer. 


rapidly than do continuous furnaces, and the 
ware thus fired has fewer copperheads. 

With the use of the continuous furnace, a new 
set of firing conditions and problems has opened up 
and, as a result, the pickling practice used for box 
furnaces is not satisfactory for continuous furnace 
firing. 

Although copperheading was eliminated by the 
study presented here, it is not known why longer 
acid pickling causes copperheads or why sodium 
cyanide neutralizer decreases copperheads. 
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ERRATUM 


In H. Masukowitz, ‘Electric Firing of White Porcelain,”’ 
Bull. Amer. Ceram. Soc., 14 [10] 337-41 (1935) the transla- 
tor’s note on page 341 should read as follows: ‘‘In the con- 
versions, the Reichsmark has been figured at 2.5 to the dol- 
lar, and the ton at 2000 Ib.”’ 
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MEMBERSHIP 


New members received prior to January 1, 1936, will be 
enrolled as of 1936, but will receive the December issues of 
(1) The Journal, (2) Ceramic Abstracts, and (3) The Bulle- 
tin, each of which will contain its respective indexes. 

New members received prior to January 1, 1936 may 
purchase the 1935 publications at the 20% discount en- 
joyed by members on previously issued publications. 

No “‘continuation’’ educational opportunity is available 
other than by membership in the American Ceramic Society. 

The ceramic technologist who does not study the rapidly 
advancing art and science in all ceramic industrial branches 
is not equipping himself to the fullest for service in the par 
ticular line of his employment. 

No way is possible of keeping abreast and broadened 
other than membership in the American Ceramic Society. 

Extending an invitation to join in this codperative 
“‘continuation’’ and broadening educational enterprise is 
rendering a kind and thoughtful deed. 

The supporting of this Society by corporations by pay- 
ment of a minimum of $25.00 annually, thus making pos- 
sible a larger educational activity than can be financed by 
personal dues, is a profitable investment. Without the 
American Ceramic Society, in and through which the ce- 
ramic arts, science, and technology are promoted, the ce- 
ramic industries could not hold their own in competition 
with the many and new nonceramic products. 


SOLICITATION 


Let us make this Society better able to achieve definite 
results. This can be accomplished by a larger member- 
ship. 

At what cost can one privately and alone abstract the 
world-wide literature of value to him? This the American 
Ceramic Society is doing for ceramists. 

Personal Memberships $12.50 
Corporation Memberships $25.00 minimum 


ABUNDANT CERAMIC LIFE? 


Nixie —not until 2000 Personal and 500 Corporation 
members are taking advantage of the privileges afforded 
by the American Ceramic Society. 

Here are the statistical facts: 


1934 1935 Gain 
Personal members 1228 1297 + 69 
Corporation members 169 186 + 17 
Deferred payment 47 29 — 18 
Subscribers 437 442 + 5 


Progress has been slowly made. Will each member as- 
sist in accelerating the progress to that membership 
strength by which can be had that ‘‘Abundant Ceramic 
Life.”’ 

What about more application cards? 


NEW MEMBERS 


Personal 

DeeETH, R., Lakefield, Ontario, Canada; presi- 
dent and general manager, Canadian Nepheline, Ltd 

GREENSTREET, Epwarp C., 2810 Southern Ave., Balti- 
more, Md.; superintendent, enamel plant, Standard 
Gas Equipment Corp. 

Jounson, FreD M., 1920 Upton Ave., Toledo, Ohio; 
sales engineer, Surface Combustion Corp. 

NEAD, JOHN H., Inland Steel Co., E. Chicago, Ind.; chief 
metallurgist. 

Student 

BERKELHAMER, Loults H., College of Mines, University of 
Washington, Seattle, Wash. 

Conpos, MITCHELL G., University of Alabama, Univer- 
sity, Ala. 

Frincs, Ray F., University of Alabama, University, Ala. 

Hou, SHAI-Kwona, Alfred University, Alfred, N. Y. 

NILE, RosBert H., Ohio State University, Columbus, Ohio. 

PETERS, JosePpH D., Ohio State University, Columbus, 
Ohio. 

Russ, ARTHUR A., Alfred University, Alfred, N. Y. 

SCHIEFFERLE, JAMES, University of Alabama, University, 
Ala. 

Toovey, Fay V., University of Illinois, Urbana, III. 

WarRDE, JoHN M., Montana School of Mines, Butte, 
Mont. 

Wuite, Miro A., Jr., Rutgers University, New Bruns- 
wick, N. J. 


MEMBERSHIP STATUS 


October 25 November 20 

Paid in full 

Personal 1209 1221 

Corporation 186 186 
Honorary, Life, and 

Complimentary 26 26 
Deferred personal 33 29 
Part-payment personal 51 50 
Subscribers 442 444 
Advertisers 35 35 
Current Sales 225 225 
TOTAL 2207 2216 


MEMBERSHIP WORKERS’ RECORD 


Personal 
M. E. Holmes I 
E. L. Hettinger ] T. N. McVay 4 
C. B. McComas 1 C. W. Parmelee I 
R. J. Montgomery 1 H. E. White 1 
F. R. Porter 1 Hewitt Wilson 1 
Student Office 1 
G. H. Brown 1 = 
J. L. Carruthers l GRAND TOTAL 15 
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Activities of the Society 


NECROLOGY 


CHARLES H. WALKER 


After an illness of three years, C. H. Walker, General 
Superintendent of the Homer Laughlin China Co., Newell, 
W. Va., died at his home in East Liverpool, Ohio, on Wed- 
nesday, October 30, at the age of 60 years. 

Born at Stoke-on-Trent, England, Mr. Walker was 
reared in the Staffordshire district. He was apprenticed 
in the pottery business before he was 14 years of age and 
became familiar with every branch of the industry. For 
many years he was employed by the Ridgeway potteries. 

Coming to the United States in 1905, he became asso- 
ciated with the Homer Laughlin China Co., which then 
operated three plants in East Liverpool and had just com- 
pleted the No. 4 plant at Newell. He later became super- 
intendent of all these plants which are now centered in 
Newell. 

For many years Mr. Walker was a member of the Re- 
search Committee and the Western General Ware Stand- 
ing Committee of the U. S. Potters Association. In his 
dealings with the thousands of pottery workers with whom 
he came in contact, he was known for his fairness in trade 
disputes, winning the admiration of operatives and plant 
owners. He wasa man of outstanding integrity and honor 
in all of his dealings. 

Mr. Walker was a noted expert of the pottery industry, 
thoroughly familiar with all of its aspects and ever ready 
to accept new developments when they appeared to him to 
be sound in principle. He was first in the district to intro- 
duce casting with the use of alkalis, to make cast saggers, 
and to systematize tunnel-kiln operation for the general 
ware business. 

He had been a member of the American Ceramic So- 
ciety since 1911 and was honored by election to its Fellow- 
ship. 

The departed leaves his widow, Mrs. Maud Walker, one 
daughter, Miss Olive Walker, three brothers and two sis- 
ters. His loss is a severe blow not only to his family and 
associates but also to his firm and his industry. His calm 
judgment, kindliness of heart, loyalty and generosity will 


be sorely missed._-A. V. BLEININGER 


FRED L. DICKEY 


Fred L. Dickey, President and General Manager, W. S. 
Dickey Manufacturing Co., Kansas City, Mo., died No- 
vember 11 after a brief illness. He was 60 years old. 

Mr. Dickey, a brother of the late W. S. Dickey, had been 
associated with the clay manufacturing business, set up by 
his father, almost continuously since entering business. 

During the receivership and trusteeship of the Dickey 


Company, before its reorganization in 1934, he served as 
General Manager and also as a Trustee. 

Mr. Dickey had been a member of the American Ce- 
ramic Society since 1913. 


Charles H. Walker 


MRS. ROBERT D. LANDRUM 


Members of the Society will regret to learn that Mrs. 
Robert D. Landrum passed away on October 30. Prior to 
her illness she was a regular attendant at the Meetings of 
this Society and by her graciousness and friendliness she 
earned the affection and friendship of many of our mem- 
bers and their wives. 


WANTED: CONTRIBUTIONS TO AMERICAN 
CERAMIC SOCIETY LIBRARY 


The library of this Society has the Third to the Eighth 
editions of the Ceramic Equipment and Material Catalogs 
and Ceramic Products Cyclopedia, now called the Ceramic 
Data Book with Equipment and Material Catalogs. 
These publications are issued by Industrial Publications, 
Inc. 

Because of the increasing number of requests for the 
earlier editions, the Society would appreciate receiving 
copies of the first two editions 

Anyone who has the earlier editions and will contribute 
them to the American Ceramic Society will be accommo- 
dating many who are now using this library. 
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CERAMIC WARE FIRING 


A Ceramic Ware Firing Symposium will be held at the 
Annual Meeting of this Society in Columbus, March 29 
to April 4, 1936. Your participation is desired. 

Emphasis will be laid on the reasons for more exact 


firing of ceramic ware. 


Where Difference in Flame Length Is Required 

Firing of tunnel kilns requires shorter flames, as does 
the firing of small kilns. Periodic kilns and chamber kilns 
of industrial size differ from tunnel kilns in their firing 
only in the necessity for uniform heating over a longer 
distance by using longer flames. 


Necessity of Convection 

Uniform firing of ceramic ware is said to have been 
developed to successful plant operation with no dependence 
upon convection of combustion products through the ware 
setting in tunnel muffle chambers. 


Electric Firing Successful 
Electric kiln firing in Europe and also by the T.V.A. 
at Norris, Tenn., has been developed to claimed industrial 


success. 


Questions 


Convection 
To what extent is the uniform firing of ware dependent 
upon induced convection in muffle tunnel and in electric 


kilns? 


Secondary Air in Tunnel Kilns 


In muffle tunnel kilns, what dependence must be placed 
on secondary air to obtain the length of flame required to 
heat all sides of the muffle uniformly? 


Uniform Heat Treatment 

In firing of clayware, how important is it that the entire 
structure of the ware be uniformly heated and brought 
uniformly to its required degree of fusion? 

In glost firing of clayware and in the enameling of metals, 
how important is it that all surface parts of the ware shall 


be heated uniformly ? 


Annealing 

Should not the producers of clayware and_ vitreous 
enamelware be as much concerned with the rate of cooling 
of their ware in the kilns and ovens as are the glassware 
producers in the annealing of their products, and much for 


the same reasons? 


Long Flame Requirements 

Where long flames are required, as in periodic and cham- 
ber kilns of industrial size, the conclusions of U.S. Bur 
Mines Tech. Paper, No. 137 (1917), “Combustion in the 


Fuel Bed of Hand-Fired Furnaces,’ by Henry Kreisinger, 
F. K. Ovitz, and C. E. Augustine are pertinent.! 

To what extent do the conclusions in that report con- 
trovert the statement by H. E. Nold in the A.J.M.M.E. 
Tech. Pub., No. 509 on ‘‘Uses of Coal in the Ceramic In- 
dustry’’? 

Are those conclusions in harmony with those by Bole, 
Blizard, Rice, Ogden, and Sherman in U.S. Bur. Mines 
Bull., No. 271, ‘‘Problems in the Firing of Refractories,”’ 
pp. 151, 159, and 160? 


Statements Quoted in Contrast 


(From Tech. Paper, No. 137, pp. 8-9, Summary of Re- 
sults and Conclusions.) ‘‘The fuel bed in most types of 
furnaces acts primarily as a gas producer. With a 6-inch 
fuel bed, the oxygen in the air rising through the grate is 
all used for combustion in the first 4 inches from the grate 
At a distance of 4 inches from the grate, the carbon dioxide 
content of the gases has reached or passed a maximum of 
10 to 16 % and begins to drop. At the surface of the fuel 
bed, the gases contain no oxygen, only 6 tos % of carbon 
dioxide, and 20 to 32% of combustible gases. The composi 
tion of the gases is practically independent of the rate of 
air supply. The larger the quantity of air forced through 
the fuel bed, the faster the fuel burns or gasifies, but the 
ratio between weight of air supplied and weight of fuel 
burned remains constant at about 7 to 1. 

“In general, the temperature in the fuel bed is the highest 
3 to 5 inches from the grate, which is also the point of 
maximum carbon-dioxide content. 

“A fuel bed is understood to be only the layer of incan- 
descent and freshly fired fuel and does not include the layer 
of dead ashes and clinker on the grate . 

“As at the surface of the fuel bed the gases contain 20) 
to 32 % combustible gas and practically no free oxygen, 
to obtain complete combustion additional air must be intro 
duced over the fuel bed.» This statement is true of all the 
fuels tested, including coke. Asa general statement, about 
one-half of the 15 pounds of air used to burn one pound of 
coal in a boiler furnace is supplied through the fuel bed; 
the other half must be supplied over the fuel bed 

“The results of the tests substantiate the statements 
made in the chapter on combustion of coal in Technical 
Paper, No. S80) 


Where Combustion in a Furnace Takes Place 


“Combustion of coal takes place partly in the fuel bed 
and partly in the space above the fuel bed which is com 
monly called the combustion space. The process of com 
bustion in the fuel bed consists chiefly of the gasification 
of the fuel. The products of this gasification are mainly 
CO.,, CO, CH,y, and H,. The combustible gases rising from 
the fuel bed are burned in the combustion space by uniting 
with the oxygen in the air admitted through the firing door 
or other openings specially provided for the purpose, and 
the combustion is complete if the supply of air and the 


1 See also U’. S. Bur. Mines Bull., No. 135. 
* Italics not used in the original but used here for emphasis. 
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Fic. 1.—Composition of gases in the fuel bed and in the combustion space. The gases at the top of the fuel bed 


contain no free oxygen and a high percentage of combustible gases, which burn in the space beyond the fuel bed 


after oxygen has been admitted. 

Bur. Mines Tech. Paper, No. 137, p. 11, 1917.) 
size of the combustion space are sufficient. The process 
of combustion in a hand-fired furnace is well illustrated 
by Fig. 1, which shows the percentages of the three principal 
rases at various distances from the grate 

“Tt is shown that in the fuel bed the composition of gases 
changes rapidly, whereas in the combustion space the change 
in the composition is comparatively slow and gradual.’”* 


Statement in Contras! 


(From U. S. Bur. Mines Bull., No. 271, p. 151 (1927).) 
‘The combustion of coal ina fuel bed occurs in three stages 
The first stage is the union of the oxygen of the air with the 
carbon of the coal to form carbon dioxide. This reaction 
is rapid and takes place in the first few inches from the point 
of admission of the air.’ The second stage is the union of 
the carbon dioxide with more carbon to form carbon mon- 
oxide. The third state is the distillation of the volatile 
matter from the freshly fired coal at the top of the fuel bed. 
The volatile matter leaves the fuel bed in the form of 
various gaseous hydrocarbons and tar. The fuel bed is 
thus divided into three zones which, however, are not dis- 
tinct, but overlap. 

’ This refers only to the primary air oxidizing coal within 
the fuel bed. 


This diagram is a generalization of the results of many tests 


(Reprinted from 


p. 159.) 
combustible gases were present only when oxygen was 


“In samples taken over a short period, 


absent. The gases burned almost as soon as secondary air 
was admitled to the gas stream; delayed combustion could 
therefure be had only by delaying the admission of the secon- 
dary atr.4 

(Ihid., p. 160.) 


is so rapid, the combustion of the carbon particles, as has 


“Although the combustion of the gases 


been pointed out, is very slow and extends throughout the 
kiln and possibly through the flues and stack. These 
incandescent particles of soot, together with ash, constitute 
the flames seen in the setting and often at the top of the 
stack. The heat liberated by the combustion of the soot 
within the setting is probably inconsiderable compared 
from the combustion of the 


to that which would result 


(Ihid., p. 160.) 
is one advantage of the use of ‘long-flame’ coals and ‘long- 


‘T*<s transference of heat by radiation 


flame’ conditions in a brick kiln, or in any process that 
requires uniform temperature, when a large mass of the 
material to be heated is out of ‘sight’ of the fuel bed.” 


‘Ttalics not in the original. This statement refers to com- 
bustion of the gases after they leave the fuel bed. 


FUEL COSTS range from 2 to 4°, of total production costs and only 13 to 25°% 


of total firing costs. 


COSTS OF IMPERFECTLY FIRED WARE range much higher than do fuel costs. 


It pays to reduce ware loss and to improve ware quality by better firing, even at 


higher fuel costs. 
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ROSTER CHANGES DURING NOVEMBER* 


Personal 


BAKER, Ear B., 18597 Wood Ave., Melvindale, Mich. 
(Tiffin, Ohio) 

BARRETT, ELiiotr P., Mellon Institute of Industrial Re- 
search, Pittsburgh, Pa. (Mineral Industries Experi- 
ment Station, State College, Pa.) 

Burrows, O. Mason, Norton Co., Research Laboratory, 
Worcester, Mass. (Exeter, N. H.) 

CANFIELD, RutH E., 175 West Fourth St., New York, 
N. Y. (Henry St. Settlement) 

Commons, CHARLES H., Jr., 4621 Terrace Drive, Niagara 
Falls, N. Y. (1701 16th St.) 

Craic, JAMES W., Canadian Refractories Ltd., 1050 
Canada Cement Bldg., Montreal, Que., Canada. 
(Mines Branch, Sussex St., Ottawa, Ont.) 

DuvaLL, WAYNE H., 6106 University Ave., Jackson Park 
Sta., Chicago, Ill. (6620 S. Lowe St., Englewood Sta.) 

ELiis-ANWYL, R. H., Box 285, Hope, Ark. (Shreveport, 
La.) 

Forp, Kart L., Stone House Farm, Durham, N. H. 
(Glass Container Assn., New York, N. Y.) 

GILLINDER, JAMES, 136 E. Main St., Port Jervis, N. Y 
(11 Orange St.) 

Hewitt, L. C., 4705 Ridgewood, St. Louis, Mo. (1711 
Ambassador Bldg.) 


* Address in parentheses is the old address. 


KIRKENDALE, GEORGE A., Canada Fire Brick Co., Mon- 
treal, Que., Canada. (Toronto, Ont.) 

McCann, F. A., Catalina Clay Products, Avalon, Calif. 
(San Marino, Calif.) 

McCLoskey, Pau, Frigidaire Corp., Dayton, Ohio. 
(Gallitzin, Pa.) 

McDona vp, C. H., West Brothers Brick Co., Washington, 
D.C. (Roodhouse, III.) 

Ma.scu, WERNER, 1611 Michigan Ave., Miami Beach, 
Fla. (Belmar, N. J.) 

Mason, Maup M., 290 Clinton Place, Hackensack, N. J. 
(Darien, Conn.) 

OweENS, CHARLES W., JR., 118 Forest Road, Raleigh, 
N.C. (Box 3778, State College Sta.) 

PHILLIPSON, EpWARD G., 120 Ave. E South, Saskatoon, 
Sask., Canada. (618 McPherson Ave.) 

PORTER, FRANK R., 32 Highland St., Hammond, Ind. 
(Edison General Electric Appliance Co., Chicago, II.) 

PosTE, EMERSON P., 309 McCallie Ave., Chattanooga, 
Tenn. (Box 4051) 

SKINNER, KENNETH G., 4725 15th N. E., Apt. 38, Seattle, 
Wash. (Toppenish, Wash.) 

STEVENS, RoBert P., Acme Brick Co., Cayuga, Ind. 
(Danville, IIL.) 

TETRICK, JAMES D., 15 Somerset Road, Catonsville, Md. 
(Baltimore Enamel & Novelty Co., Baltimore, Md.) 
TREES, Jack E., 472 N. Philip, Detroit, Mich. (161 

Chalmers St.) 


CERAMIC EXHIBITS ADDED TO SOCIETY COLLECTIONS 


W. S. GEORGE POTTERY COMPANY 
“Petit Point’’ Tableware 


The Society has recently received an exhibit from the 
W. S. George Pottery Co., showing its new ‘‘Petit Point” 
tableware. 

These sets are in blue, green, yellow, and rust colors. 
A skeleton line in each of these colors consists of one each 
of tea cup and saucer, four-, five- and seven-inch plates, 
four-inch fruit, oatmeal, six-inch soups, seven-inch baker, 
seven-inch nappy, eight-inch dish, open sugar, and cream. 


HAZEL-ATLAS GLASS COMPANY 
Hazel-Atlas Tableware 


The Hazel-Atlas Glass Company has sent a fine and ex- 
tensive exhibit of tableware. 

Blue, green, yellow, pink, and clear glassware are on dis- 
play. Milk glassware banded with red and black is also 
included. 


GLADDING, McBEAN & COMPANY 


Franciscan Ware 


A comport, vase, and a large plate have been received 
from Gladding, McBean & Co., as examples of its low-fired 
Franciscan ware. 

These pieces show the clear, beautiful blue, yellow, and 
orange-red obtainable at cone 06. This exhibit has at- 
tracted appreciative attention of many persons who have 
visited the Secretary's executive office. 


VERNON POTTERIES 


Large Plates Received 


The Society has received from Vernon Potteries two 
large plates in its new cone (06 line. The plates are deco- 
rated in vivid glaze colors. 


RUTGERS UNIVERSITY 
Glazed Vases 


George H. Brown, Department of Ceramics, Rutgers 
University, has sent one large vase and several small vases, 
illustrating his most recent classroom work in colored 
glazes. 

This is a unique exhibit. 


BAUSCH & LOMB OPTICAL COMPANY 
Historical Paintings Reproduced 


Bausch & Lomb Optical Company has sent six repro- 
ductions of optical history paintings, the titles as follows: 

(1) According to legend, spectacles were worn in the 
time of Confucius, 500 B.c.; Marco Polo reported them in 
general use in China about 1275 a.p. 

(2) In Europe, from the 14th to the 17th Centuries, 
street vendors sold crude spectacles, both for adornment 
and as an aid to vision. 

(3) In 1609, Galileo was acclaimed by distinguished citi- 
zens of Venice when he demonstrated his first telescope 
from the tower of St. Marks. 

(4) A most significant event was the discovery of bac- 
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teria in 1675 by Antoni Van Leeuwenhoek, who used a 
primitive microscope of his own manufacture. 

(5) Through his extensive experiments with light, Sir 
Isaac Newton (1642-1727) became one of the founders of 
modern optical science. 

(6) Measuring his own eyes, Thomas Young conducted 
experiments in the years 1799 to 1801 that led to his ex- 
planations of astigmatism and accommodation. 


OFFICERS OF SOCIETY FOR 1936 ARE 
NOMINATED 


Two Nominating Committees of eight members each, 
appointed by the Divisions of the Society and acting in- 
dependently of each other, place the following members in 
nomination: President, Francis C. Flint, Hazel-Atlas 
Glass Co., Zanesville, Ohio; Vice-President, Robert B. 
Sosman, United States Steel Corporation, Research Lab- 
oratory, Kearny, N. J.; and Treasurer, H. B. Henderson, 
H. B. Henderson Co., New Brighton, Pa. and C. Forrest 
Tefft, The Claycraft Company, Columbus, Ohio. 


LOCAL SECTION NEWS. 


MICHIGAN-NORTHWESTERN OHIO 
SECTION HEARS G. L. CLARK 


G. L. Clark of the University of Illinois addressed the 
Michigan-Northwestern Ohio Section of the American 
Ceramic Society Friday evening, November 22, at Flint, 
Mich. Dr. Clark showed X-ray applications adapted to 
all forms of engineering work. 

The afternoon of the meeting members visited the spark- 
plug division of the A C Spark Plug Company at Flint. 
The various ceramic operations and the final assembly of 
the insulator into the shell were demonstrated. Thirty 
members were present at this meeting. 

—MACcon TRABUE, Secretary-Treasurer 


PITTSBURGH SECTION HEARS 
DWIGHT BENNETT 


The Pittsburgh Section of the American Ceramic So- 
ciety met November 12. Dwight Bennett, of Mellon In- 
stitute, addressed the group on the subject of enamels. 

Dr. Hicks of the X-ray Department, University of 
Pittsburgh, assisted Mr. Bennett. During the discussion 
it was shown that the X-ray can be of considerable assis- 
tance to the ceramist. Mr. Bennett explained a new shock 
test for cast-iron enamels.—EArL C. PETRIE, Secretary 


STUDENT BRANCH NEWS 


NEW YORK STATE COLLEGE OF CERAMICS 
Plans for 1936 Are Made 


J. T. Littleton, Corning Glass Works, addressed this 
Student Branch December 10, on glass technology. 


Plans 
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for the St. Pat’s Celebration next March are started; 
Curtis Jackson, a senior in ceramic technology, is Chair- 
man of St. Pat’s Board. 

Members are also arranging for industrial trips in con- 
nection with the Annual Meeting of the Society in Colum- 


bus, March 29 to April 4. 


PENNSYLVANIA STATE COLLEGE 
R. A. Miller Addresses Group 


R. A. Miller, Technical Sales Engineer, Pittsburgh Plate 
Glass Company, gave an illustrated talk on ‘‘Recent De 
velopments in the Sheet and Plate Glass Industry,’ before 
members of the Student Branch, October 18. 

He particularly emphasized the field of heat-absorbing 
glasses for exclusion of the infra-red part of the spectrum, 
thereby making a room cooler in summer and warmer in 
winter. Discussing the question of air conditioning, he 
mentioned the trend toward double glazing as a means of 
cutting down heat transfer. 

The improvements made in polishing techniques result- 
ing from better control of the rouge materials were also 
pointed out. The talk emphasized the value of scientific 
control in all phases of glass manufacture. 


Abrasive Developments Described 

Ross C. Purdy, General Secretary of the Society, visited 
State College, November 6, and addressed the Student 
Branch on the ‘‘Technical Advances in the Field of Abra- 
sives.”’ 


UNIVERSITY OF NORTH CAROLINA, 
RALEIGH UNIT 


Large Attendance at Opening Meeting 

Six upperclassmen, transfers from other departments 
and colleges and nineteen freshmen were taken into this 
Student Branch at the annual initiation of associate mem- 
bers, November 5. 

Officers for the year are as follows: C. W. Owens, Jr., 
President: R. B. Knox, Jr, Vice-President: S. G. Riggs, 
Jr., Secretary: and J. L. McLaughlin, Treasurer. 


VIRGINIA POLYTECHNIC INSTITUTE 


New Student Branch Formed 

On recommendation of the Committee on Divisions and 
Sections, the Board of Trustees has granted the following 
petition: 

‘We, the undersigned, all regularly enrolled students in 
good standing of the Virginia Polytechnic Institute, wish 
to apply to the American Ceramic Society for permission 
to form a Student Branch of the American Ceramic Society, 
this branch to be called ‘The Virginia Polytechnic Insti- 
tute Student Branch of the American Ceramic Society.’ 

“All of the undersigned are students of the Ceramic En- 
gineering Department of the above-mentioned school and 
intend to apply for membership in the American Ceramic 
Society in the near future.” 

Signed: R. S. Hall, Jr., A. M. Harvey, Jr., C. A. 
Vaughan, H. O. Biddle, W. S. Connelly, and J. W. Pierce, 

This application was endorsed by the following members 
of the American Ceramic Society: J. W. Whittemore and 
R. S. Hall, Jr. 
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National Paving Brick Association to Meet 
January 29 to 31 


sae. The National Paving Brick Association will hold its 
: thirtieth annual meeting January 29 to 31, at the Deshler- 
Wallick Hotel, Columbus, Ohio. 

Technical papers will be presented by highway engineers 
and experts who have been in charge of design and con- 
struction of brick pavements. 

Sessions for plant operators covering the latest develop- 
ments in de-airing will also be held. One feature of the 
meeting will be a trip to the experimental brick pavement 
now under construction on Ohio Route 31, thirty-five miles 
southeast of Columbus.—G. F. S. 


Canadian Ceramic Society to Meet February 17 to 18 


The thirty-fourth annual meeting of the Canadian Ce- 
ramic Society will be held at the Royal York Hotel, To- 
ronto, February 17 to 18, 1936. 

A paper on materials in modern construction will be pre- 
sented. J. G. Phillips of the Ceramic Division will review 
recent developments. Other papers of ceramic interest 
are also being scheduled. 


Ohio Ceramic Industries Association Meeting 


Well Attended 


A total attendance of more than 150 was registered at 
the annual fall meeting of the Ohio Ceramic Industries 
Association held at Ohio State University, November 1 


and 2. 


oxide. One-half minute under the reflector melts the 
oxide at 4850°F. 

Dr. Cohn states that it may be possible to attain tem- 
peratures as high as the surface heat of the sun itself, 
about 11,000°F, by increasing the mirror size and cutting 
down heat losses. 


United States Potters Association Meets in 
Cleveland 


The annual meeting of the United States Potters Asso- 
ciation was held in Cleveland, Ohio, December 3, and 4, at 
the Hollenden Hotel. The annual dinner was held the 
evening of December 3.—-CHARLES F. Goopwin, Secretary 


MASSACHUSETTS INSTITUTE OF 
TECHNOLOGY 


Bair and Wilson Complete Work 


G. J. Bair has completed his work for a Doctor’s degree 
in Ceramics and has returned to his duties at Pennsylvania 
State College, State College, Pa. 

E. O. Wilson, who received his Doctor’s degree in Ce- 
ramics last spring, has returned to Yenching University, 
Peiping, China. He is head of the Chemistry Department 


General sessions of the Association, with members of all 
divisions present, were held Friday and Saturday mornings. 
Three sectional meetings were held Friday afternoon, with 
programs of interest to manufacturers of heavy-clay prod- 
ucts whiteware, and refractories. The Ohio enamelers 
met Saturday morning. 

Officers for the year were elected at the meeting. They 
are as follows: President, B. T. Bonnot, Bonnot Co., Can- 
ton, Ohio; Vice-President, W. Keith McAfee, Universal 
Sanitary Manufacturing Co., New Castle, Pa.; and 7 yrea- 
surer, C. Forrest Tefft, Claycraft Co., Columbus, Ohio. 


Willi M. Cohn Discusses Solar Furnace 


According to an item in 77me, p. 35 (October 21, 1935), 
Willi M. Cohn, Berkeley, California, described the solar 
furnace invented in Germany at the recent meeting of the 
Electrochemical Society in Washington, D. C. 

Used for high-temperature werk, this furnace consists 
of a coelostat (a flat mirror geared to follow the sun) 
which feeds the rays into a concave reflector. From this 
they are sharply focused on the substance under treatment. 

The furnace is used to make a kiln lining of zirconium 


there and is carrying out an extensive program to develop 
the ceramic resources in North China. 


Cayford, Whittaker, and Blakely Study for Doctorates 


The following students are studying for a Doctor’s de- 
gree in ceramics: 

J. M. Cayford, who last year received a Master’s degree 
at Ohio State University; Harry Whittaker, from Penn- 
sylvania State College; A. M. Blakely, who received his 
Master’s degree in Physics at the Massachusetts Institute 
of Technology last year; and R. N. Palmer, a graduate of 
Electrochemistry at Massachusetts Institute of Tech- 
nology. 


R. O. Lane and M. §S. Tarnopol are studying for the 
Master’s degree in Ceramics. 


Ceramic Museum Adds New Pieces 


The Ceramic Museum at Massachusetts Institute of 
Technology has added a number of new pieces this year. 
Some of them were contributed by F. H. Norton, objects 
collected while visiting European ceramic plants during the 
summer.—F. H. N. 
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Notes and News for Ceramusts 


NEW YORK STATE COLLEGE OF CERAMICS 
More than Three Hundred Enroll in Ceramics 


The New York State College of Ceramics opened this 
fall with an enrollment of 315 students, divided almost 
evenly between the departments of Ceramic Art, General 
Ceramic Technology and Engineering, and Glass Tech- 
nology. All students in the two latter departments belong 
to the Alfred Student Branch of the American Ceramic 
Society. 

The Ceramic Guild, composed of students in the Ceramic 
Art Department, recently held their annual Christmas 
Festival at which pottery and other ware made by the 
students were displayed and sold. 


Research Projects Listed 


Some of the research projects which the seniors have 
under way are as follows: 


1. “Effect of washing green and biscuited whiteware 
with slips of flint, feldspar, etc., before applying the 
glaze.” 


2. ‘‘Molybdenum plating of steel for enameling.”’ 

3. ‘‘Cold-patching material for enamels.”’ 

4+. “The use of waste materials from the magnetic sepa- 
ration of feldspar.” 

5. ‘‘Tensile-strength factors for ceramic oxides.” 

6. “Compilation of a table of standards for X-rays.”’ 

7. “Investigation of results of substituting cristobalite 
for sand flint in a vitreous body.” 

8. ‘‘Pyrophyllite introduced in vitreous and semivitre- 

ous bodies.”’ 


9 ‘Tale as a vitreous body ingredient.” 

10. ‘‘Production of a light green stain for vitreous hotel 
china.” 

11. ‘Bonds for silica brick.”’ 

12. ‘Effect of varying the rate of cooling on the proper- 


ties of refractories.” 


3. ‘Deflocculated clay as a bond for 95% grog brick.”’ 

14. ‘Hardness and abradability of glass.”’ 

15. “Study of P.O; in glass.” 

16. ‘“‘Durability of glass against acid and alkaline solu- 
tions.”’ 

17. ‘Development of orange glass.”’ 

18. ‘Glasses containing lead oxide and titanium.” 

19. “Study of glassmakers’ lime.’’—M. E. Homes, Dean 


OHIO STATE UNIVERSITY 
Eight Alumni Placed Since July 


W.N. Butterworth, Arthur D. Drake, Paul G. Kates, 
John L. Lannan, John L. Moser, Joseph W. Moss, H. Zane 
Schofield, and William F. Yeagley, all former students of 
the Ceramic Engineering Department, Ohio State Uni- 
versity, have accepted new positions. 

ARTHUR S. Watts, Chairman of Department 


PENNSYLVANIA STATE COLLEGE 
Varied Research Program in Progress 


Bennett Ellefson is engaged in a study of the mechanism 
The problem of wetting 


of adherence of glass to metal 
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of the metal surface by the glass is being given particular 
attention. 

Edward C. Henry is working on the plastic flow of clay 
pastes in relation to the colloidal properties of the respec- 
tive clays as determined by standard methods. 

Paul L. Smith is undertaking a fundamental study of 
the factors underlying ‘‘freezing’’ of pyrometric cones. 

Allen Martin is carrying on an investigation of the 
mechanism of reactions between solids in absence of a 
liquid phase. 

E. P. McNamara is working on the problem of strength 
of glass fibers. 


Graduates of 1935 Class in Ceramic Industry 

Paul McCloskey, Penn State 1935, is with Frigidaire 
Corporation, Dayton, Ohio, in enameling work. 

Donald Wertz, class of 1935, is in charge of development 
of refractories at the Donora Zinc Works of the American 
Steel and Wire Company, Donora, Pa. 


Student Studies in Orient 
Marvin Lewis, class of 1937, is studying at Lingnan 
University, China, on a scholarship, one of twenty awarded 
to American and British students. Mr. Lewis will return 
next year to complete his work in ceramics at Penn State. 
—N. W. Taytor, Head of Department 


UNIVERSITY OF ILLINOIS 


Seven Graduates in New Industrial Positions 


H. B. Burton, E. F. Creevy, Jr., W. S. Debenham, A. G. 
R. Lindberg, Perry C. McCollom, H. S. Robertson, and 
James D. Tetrick have accepted positions in various 
branches of the ceramic industry recently, see Roster 
Changes during the past several months. 


Howat Establishes Small Pottery 

Walter Howat, former student of the department, has 
established a small pottery of his own in Tottenville, N. Y. 
His work consists mainly in making sculpture pieces for a 
number of New York sculptors. 


Lyon Completes Work for Doctorate 

kK. C. Lyon, graduate of the department in 1951, has 
finished his thesis and passed his final examination for the 
Doctor’s degree. He is employed in the Glass Technology 
Department, General Electric Company, Cleveland, Ohio. 


Coffeen Made Research Assistant 
W. W. Coffeen, graduate of 1935, has an appointment as 
a Research Graduate Assistant. He is working on a prob- 
lem for the Canton Stamping and Enameling Company, 
Canton, Ohio, and taking graduate work. 
‘C. W. PARMELEE, Head of Department 


UNIVERSITY OF NORTH CAROLINA, 
RALEIGH UNIT 


Large Freshman Class Enrolled 

The Department of Ceramic Engineering, Raleigh Unit 
of the University of North Carolina began the year with a 
freshman registration of twenty-two students, next to the 
largest in its eleven-year history 
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Five students, transfers from other engineering de- 
partments and junior colleges, have been added to the 
sophomore class. Total registration of the department is 
forty-three. 

Four students, working for the Master’s degree, are 
R. L. Stone, former student at the Missouri School of Mines; 
J. C. Richmond, from Alfred University; and Charles W. 
Owens, Jr., and R. B. Worth, who were graduated from 
the University of North Carolina last June. 


Research Projects under Way 


The olivine research started last year by R. L. Stone will 
be completed this year. He is also attempting to improve 
the spalling qualities of magnesite refractories. 

J. C. Richmond has undertaken a project involving the 
use of pyrophyllite in whiteware bodies. 

Charles W. Owens, Jr., is attempting to determine 
whether pyrophyllite can be used to advantage in some 
types of refractories and in refractory cements. He is also 
determining the expansion of pyrophyllite when heated to 
various temperatures and the influence of grain size on ex- 
pansion. 

R. B. Worth is working on the production of a low-cost 
insulating brick made of shale for house construction. 


Ceramic History 


Former Students in New Positions 


E. G. Couch, Jr., A. H. Couch, and H. L. Longenecker 
have accepted positions in various fields of ceramic re- 


search and industry. 

Evidence of the improvement in opportunities for ce- 
ramic engineering graduates is indicated by the fact that 
all of the June graduates of the department, who did not re- 
turn for graduate work, were placed immediately after 
commencement. \ 

The graduates placed were as follows: J. S. Crawford, 
H. B. Foster, H. M. Hamburger, E. Jones, Jr., J. U. King, 
A.S. Lloyd, J. B. Sauls, E. B. Smith, and W. R. McLain. 

A. F. GREAVES-WALKER, Head of Department 


Pittsburgh Plate Glass Company Retains Teague 


Walter Dorwin Teague, designer and decorator, and his 
staff have been retained by the Pittsburgh Plate Glass 
Company. 

Mr. Teague’s work will include research and design in 
developing new uses for glass and new designs in glass. 
In the next few years glass will be more strongly empha- 
sized in building and decoration, it is anticipated. 


COMMUNICATIONS—CERAMIC HISTORY 


RESEARCH LABORATORY FINISHED IN VITREOUS ENAMEL 


Extensive laboratories have recently been completed by 
the Chicago Vitreous Enamel Product Company, Cicero, 
Ill. Nearly 13,000 square feet of porcelain enamel were 
used in finishing the interior walls, furniture, light fixtures, 
columns, shower and toilet stalls, and, in two rooms, the 
ceilings of the laboratories. 

A main laboratory room, analytical chemical laboratory, 
office of the director of research, color- and enamel-control 
laboratory, physical instrument room, experimental smelt- 
ing department, smelt record room, and shower and locker 
room comprise the group. 

In the analytical chemical laboratory, a recessed com- 
partment of three divisions contains blast lamps, both elec- 
tric and gas, hot plates, water baths, and other apparatus 
used. This compartment is lined with acid-resisting porce- 
lain enamel and the fumes from the operations are carried 
through a hood and vent of the same material. 

This room is completely lined with acid-resisting porce- 
lain enamel. The walls are pastel green and the compart- 
ment mentioned above and another for storing chemicals 
areivory. The ceiling is finished with ivory-colored porce- 
lain-enameled panels twenty inches square. A 1936 model 
porcelain-enameled refrigerator is used for cooling solutions. 

The five recessed windows have porcelain-enameled 
ivory reveals. Between the windows, and lining the rest 
of the room, are panels of pastel green, trimmed with satin- 
finished, stainless steel strips, all running vertically. This 
vertical effect is emphasized by the use of lumiline lamps. 
An ivory-colored, porcelain-enameled panel starts ten feet 


Twenty small mills, containing porcelain enamel, may be 
run simultaneously on this specially-designed mill rack. 


from the floor and rises three feet to the ceiling. The door 
to the chemical laboratory is of modern design and has a 
series of setbacks running vertically, with green faces and 
ivory reveals, the inside and outside corners of which are 
trimmed with stainless steel. 

The main laboratory room contains 5000 square feet of 
floor space, and its walls are completely lined with porce- 
lain-enameled panels. The color scheme is reversed ac- 
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The recently completed office of B. T Sweely, member 
of the American Ceramic Society since 1916 and one of 
the foremost research and technical men in the porcelain 
enamel industry, is shown in this illustration. Walls are 
finished in egg-plant ‘‘velvet mat’’ porcelain enamel and the 
ceiling is bright green porcelain enamel with bone-white 
stripes. 


cording to conventional ideas, inasmuch as the panels are 
light blue at the base and gradually become darker as they 
near the top, interspersed with continuous strips of satin- 
finished stainless steel around the room. At the top is an 
illuminated frieze, three and one-half feet high, starting ten 
feet from the floor, which demonstrates the effectiveness of 
porcelain enamel under indirect lighting. 

Supporting columns in this room have been transformed 
into decorative pillars. 
plete lighting of seven porcelain- 
enameled drums, trimmed with stainless steel and blending 
with the wall colors. 


They have been made into com- 
fixtures, consisting 
These taper from the floor to the 
ceiling. At the top of the columns appear four large circu- 
lar and conical porcelain-enameled disks, which distribute 
light in such a manner that there are no shadows at the 
column’s base. Porcelain-enameled reflectors, which pro- 
vide an auxiliary lighting system, are recessed into the 
pink ceiling. Three of these have been made into beam 
This 
throws a concentrated beam over a small area for inspection 
and other purposes where a strong light is needed. 


lights by means of parabolic mirrors and spill rings. 


The color- and enamel-control laboratory is also a head- 
quarters for the engineers employed in the laboratories and 
provides facilities for filing physical and chemical tests of 
all raw materials. 


It is definitely a ‘daylight room.”’ 


Porcelain-enameled paneling in a peach color is carried to 
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door height. The top section of walls and ceilings is of 
masonite covered with aluminum leaf. This acts as a 
light reflector and conserves all daylight coming into the 
room. A plum-colored trim and stainless steel strips have 
been used to relieve the peach walls. The furniture and 
floor are pearl gray. Artificial lighting in the room is in- 
direct and the source is concealed. 

In contrast to the daylight room is a ‘dark room,” in 
which the color scheme and lighting effects have been care- 
fully designed. Walls of the room, which is thirty-four 
feet long and eighteen feet wide, are finished in burgundy- 
red enameled panels, which also have a gloss finish visible 
between a diamond pattern. This has been stenciled to 
give an etched or sandblasted effect. Recesses, which have 
been designed for shelves upon which to place various 
pieces of delicate equipment, are in a deep blue porcelain 
enamel. The ceiling, furniture, and Venetian blinds have 
been painted the same color. The only general lighting in 
the room emanates from a porcelain-enameled trough in 
the ceiling, extending the length of the room. 
vides a dim streak of light. 
used in connection with the instruments, such as photo- 


This pro- 
Other light in the room is 


micrographic camera, interferometer, reflectometer, spec- 
trophotometer, and densitometer. 

The laboratories are completely air-conditioned through 
the use of water from the Company’s wells. The filtering 
of air prevents any foreign materials from coming into the 
rooms. 


A corner of the color- and frit-control laboratory is shown 
here. The aluminum leaf ceiling and peach-colored por- 
celain-enameled walls make this ‘‘daylight room’’ an ideal 
place for visual inspection work. 
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Considcrable thought was given to the design of the 
shower and locker room. This contains lockers for the 
laboratory personnel, two toilet stalls, two lavatories, and 
a shower stall. <A feature of the latter is a nonskid floor of 
porcelain enamel. Extending around the room and in 
front of the stalls, is a porcelain-enameled mural of marine 
design, resembling an aquarium. The ceiling and upper 
walls are in black porcelain enamel, with horizontal stain- 
less steel strips. 

B. T. Sweely, one of the foremost research and technical 
men in the porcelain enameling industry, is the Director of 
Research for this Company. In his office, the important 
and intricate werk of the laboratories is directed and co- 
ordinated. Mr. Sweely’s office has been designed to be a 
room with no sherp angles. It is rounded off into large 
radius corners, introducing curves all running in parallel 
planes. The walls are egg-plant ‘velvet-mat’’ porcelain 


(Ceramic History 


enamel, and the ceiling is a bright green with two bone- 
white stripes. The floor is in egg-plant linoleum, with a 
circular bone-white strip following the contour of the 
room. ‘The modern furniture is bone white with the desk 
and table tops in green porcelain enamel. An unusual 
filing cabinet has bone-white woodwork with a green porce- 
lain enameled top. All upholstering is green and white 
pigskin fabrikoid. In arecessed compartment of the room 
is a complete library on ceramics and related subjects. 

One of the outstanding features of the laboratories and 
a contribution to the art works relating to porcelain enamel 
is a striking oil painting showing a worker “‘tapping ofi”’ a 
smelt of porcelain-enamel frit. This occupies a large space 
recessed in one of the walls of Mr. Sweely’s office. It was 
done by Herbert H. Field, Jr., a prominent painter of in 
dustrial subjects.—GEORGE P. MACKNIGHI1 


CHINA’S NATIONAL BUREAU OF INDUSTRIAL RESEARCH 


This Bureau was established under the Ministry of In- 
dustry for the purpose of undertaking research and experi- 
ment on the better utilization of raw materials, improve- 
ment of industrial technique, and betterment of industrial 
production as a whole. 

In pursuance of these duties and objects, several labora- 
tories have been set up to undertake their respective re- 
search work along the different lines of industry. 

The ceramic laboratory has the responsibility of im- 


proving the Chinese ceramic manufacture. Due to effort 
of many years, this industry in some respects is greatly im- 
proved under its technical direction. Improvement, 
however, should not be confined wholly to the technique 
of the present time. Greater success, it is believed, may 
be achieved by making close contact and by coéperating 
with other industrial organizations, especially with the 
American Ceramic Society, which has contributed greatly 
to the ceramic industry.— Yu-TSuAN Ku, Director 


NANKING, CHINA 


38th ANNUAL MEETING 


American Ceramic Society 
Columbus, Ohio—March 29 to April 4, 1936 


DESHLER-WALLICK HOTEL AND NEIL HOUSE 


Three months remain in which to prepare programs. Some of the 
Divisions have their programs outlined and partially filled. 


It is incumbent upon each member of the Society to make known the 
title of paper or papers he will contribute. It is a retarding of progress 
to await promptings of committees. 

Please be self-prompting; this you do in behalf of your own interests, 
for the largest benefits accrue to those who contribute most to these 
Meeting programs. 
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Adderson, G., “‘de-airing studies at Univ 
of Wash.,”’ (1) 30 
Allison, A. G., ‘‘furnace for running high- 


temperature load tests,” (5) 186 
Austin, C. R., Centra! Ohio Section news, 
(3) 128, (6) '210- 11 


Bach, R. F., Robineau Memorial Exhibi- 
tion Jury, photo, (11) 378 

Baggs, A. E., Robineau prize award and 
photo, (11) 377. 

Bailey, James, ‘‘some factors affecting 
the impact strength of glass,”’ (8) 273. 

Bales, C. E., communication on value of 


American C eramic Society, (7) 237. 
Barber, R. S., ‘insulation of high-tem 
perature furnaces,”’ (6) 214. 
Barger, H. D., ‘‘effect of a malleable iron 


slag on firebrick side-wall brick,”’ (6) 215 
professional ee degree at Ohio 
State Univ., (6) 2 

Barringer, L. E., ail of, with Art Divi- 
sion and biographical sketch, photo, (11) 
379-80. 


Beckman, A. O., ‘‘determination of 
acidity,”’ (7) 243. 

Bennett, D. G., Enamel Div. Standards 
Comm. report, (2) 81; ‘‘enamels,”’ 
(12) 401 


Birch, R. E., ‘‘power-press method of fire 
clay-brick manufacture,”’ (5) 186 

Black. L. V., “effect of sustained par 
on the modulus of rupture of flat glass,”’ 
(8) 273. 

Bleininger, A. V., Ceramic 
Comm. report, (2) 75. 

Blewett, J. B., ‘“‘development and_opera- 
tion of a clay mine in the lower Kittan- 
ning vein,”” (6) 215; professional en- 
gineering degree at Ohio State Univ., (6) 

215 


Education 


Bogatay, Paul, Robineau prize award, 
(11) 377; photo, (11) 378 

Bole, G. A., ‘‘de-airing a dry press,” (5) 
186; honorary Ph.D. degree at Geneva 
Coll., (8) 275. 


= Booze, M. C., “application of special 
a refractories in glass furnaces,’’ (6) 214. 
Pa Bradfield, R., ‘‘mechanics of moisture 


(3) 128. 
“manufacture of insulating 
Membership record of, 
Refractories Div., Stand- 
Tests Comm. report, (2) 


movement through soil,”’ 
Bradley, R. 5. 
brack,”” (G6) 211; 
4 photo, (7) 239; 
ardization of 
8S 


Brainerd, George, ‘‘ceramic findings in 
north Persia,’ (4) 146-47, (4) 156 

Brown, Davis, ‘‘commercial de-airing of 
clays,”’ (1) 30. 


Budnikoff, P. P., dean of faculty at Char- 
koff, (11) 380 81. 


Cable, Margaret, plans for ceramic activi- 

eae: ties at Univ. of N. D., (8) 277. 

Callahan, J. A., “pressed steel enamel- 
ware,”’ (7) 243. 
Carothers, R. B., 

operation, (1) 33. 

Carruthers, J. L., “drying problems of the 
ceramic industry,’ (8) 275. 

Clark, G. L., “X-ray applications, to 
engineering,’ (12) 401. 

Cohn, W. M., ceramic technology teacher 
at Univ. of Calif., (10) 348; solar furnace 
demonstration, (12) 402. 

Cowan, R. G., Robineau Memorial Exhibi- 
tion Jury, photo, (11) 378 

Cox, P. E., honorary 
Alfred Univ., (7) 244; 
student branch, (4) 147. 

Curtis, C. E., ‘‘new method for de-airing a 
dry press,”’ (5) 186. 

Curtis, T. S., Calif. Section news, (3) 128, 
(7) 243, (8) 270, (10) 348, (11) 378; 


proof of members co- 


Ph.D. degree at 
Iowa State Coll., 
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“photocolor process for decoration of 
ceramic ware,” (1) 30. 


Diamond, G. S., membership appeal, (7) 
238; work at Buffalo Meeting, (3) 121. 
Dodd, C. M., “‘activities of Ceramic Dept., 
Mo. School of Mines and Metallurgy,” 
(6) 211 

Duncombe, G Jr., “‘results of applica- 
tion of ‘dr: aft for water-smoking 
in sewer-pipe kilns,”” (6) 215; profes- 
sional engineering degree at Ohio State 
Univ., (6) 215 


Everhart, J. O., Central Ohio Section news, 
(4) 146-47; “progress report on metal- 
wear investigation, (5) 186; ‘‘secondary 
expansion of flint fire clays,’’ (5) 186; 
“thermal expansion of fireclay bodies 
and its effect on firing brick,”’ (5) 186 


Fabianic, W. L., ‘‘methods for petro- 
graphic analysis of refractories,’’ (3) 
28 


Flick, F. B., ‘‘patents in ceramics,’’ (4) 147 

Gerber, A. C., “development of a successful 
periodic humidity drier for grog ware, 
(6) 215 professional engineering de- 
gree at Ohio State Univ., (6) 215. 

Green, A. P., honorary degree at Univ. 
of Mo., (7) 244. 

Gregorius, J. S.. “modulus of rupture 
and thermal-shock resistance at ele- 
vated temperatures,’’ (8) 273. 


Harder, C. M., Art Div. reorganization, (4) 
143; Robineau prize award, photo, (11) 
377. 

Harrison, W. N., report of Chairman, 
Enamel Div., (2) 81 

Harvey, K. L., ‘manufacture and use of 


grinding wheels,”’ (1) 30 
Hendryx, D. C., “‘tunnel kiln operating 
problems,” * (11) 378 


Hewitt, L. C., Refractories Div. Statistics, 
Comm report, (2) 88 

Hill, E. C., ‘ceramic treatment of garden 
pottery,” (6) 215; professional engi- 
neering degree at Ohio State Univ., (6) 

5. 

ol M. E., “N. Y. State College of 

Ceramics and student research work,”’ (5) 


185. 

Hunter, C. R., “influence of various heating 
and cooling media on severity of thermal! 
shock on glass,” (8) 273. 

Hunter, G. R., “influence of various factors 
on results of thermal-shock tests,’’ (8) 

274. 


Hursh, 
ing refractories,” (2) 99; 
heat transmission and 
furnace walls,”’ (6) 214. 


“high-temperature insulat 
“principles of 
insulation of 


Johnson, A. G., advance at Western Elec 
tric Co., (11) 380 

Kaeppel, 3 V., Chicago Section news, (2) 
98, (8) 270. 

Kahn, E. iz “influence of improved de- 
sign on marketing strategy,” (11) 375. 

Kamper, O. W., ‘ ‘electrical lubrication 
of dry-press dies, (6) 211 

King, R. M., Enamel Div. Research Comm 
report, (5) 177. 

Kline, Z. C., 
furnace,"’ (6) 2 

Kostellow, A. J., ‘‘art and its relation to 
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Kraus, E. H., ‘‘gems and gem cutting,’’ (6) 
211 


“heating up a glass tank 
14 


Kriegel, W. W., Montana clay 
meeting, (3) 128, (5) 186. 
Kurtz, T. N., report of Statistics Comm, 


products 


Lindemann, Walter, candidate for A/S. 
M.E. office, (10) 348 

Littlefield, Edgar, Robineau prize 
(cover photo), (11) 377 

Littleton, J. T., address at Student Branch 


award 


of N State College of Ceramics, (12 
401; “‘glass as engineering material,’’ (5) 
185; “review of recent literature on 


glass under sustained loading 


408 


strength of , 


Activities names (conlinued) 


with particular reference to Borchard’s 
work,” (8) 274. 

Lukens, Glen, ‘‘value of design 
to ceramic manufacturers,” (3) 127. 


study 


MacBride, W. B., ‘‘notes on refractories for 
electrothermic zinc industry,”’ (9) 
24. 

McAfee, W. K., appreciation note, (1) 
34; professional engineering ane at 
N. Y. State College of Ceramics, (7) 241 

McBurney, J. W., “‘insulation of glass- 
furnace regenerators,’’ (6) 214. 

McCauley, G. V., “observations on the 
behavior of refractories in glass manu- 
facture,’”’ (9) 324. 

McKinley, J. M., Research Comm. report, 
(3) 122-23; “specifications for super- 
refractories,” 5) 186. 

McQueen, H. S., “geological occurrence of 


Missouri halloysite,”’ (6) 211 

Miller, R. A., “‘recent developments in 
sheet and plate glass industry,’ (12) 
401 

Moore, R. 5S., ‘‘considerations in applying 
insulation,” (6) 214. 

Morey, G. W., ‘‘chemical interpretation of 
volcanic action,”’ (3) 128. 


Norton, F. H., Scandinavian tour, (4) 150 
Parmelee, C. W., ‘‘ceramists at Unix of Ill 
study effects of alumina in glass,’’ (8) 276; 
‘progress in glass research in the Dept 

of Ceramic Engineering,"’ (6) 214 

Parsons, J. R., ‘‘properties of ‘Pire,’ (2) 
99. 

Partridge, E. P., research director for 
Hall Laboratories, Inc., (10) 348. 

Peck, A. B., “use of Pt-wound furnaces 
for determination of phase-rule_ dia- 
grams,”’ (6) 

Perkal, S. I., ‘ malleable glass,”’ (4) 155 

Petrie, E oe Pittsburgh Section news, 
(4) 147, (5) 185, (11) 378, (12) 401. 

Phillips, C. J., ‘‘proposed for 
measuring tensile strength of glass,”’ (8) 
27: 

Poste, E lecture on enamels, (6) 215; 
report as Sections and Divi isions Comm., 
(2) 77-79. 

Preston, F. W., ‘‘effect of sustained load- 
ing on strength of electric lamp bulbs,” 
(8) 2 

'R. C., honored by Calif. Section, 

(11) 378; ‘‘some witty of grinding- 

wheel manufacture,’’ (11) 379; ‘‘techni- 

cal advances in the abrasive product pro- 
duction,”’ (11) 379; ‘‘technical advances 

in the field of abrasives,’’ (12) 401 

Binns Medal, (4) 142. 


Ww estinghouse Out- 
Award for 


Rhead, F. H., 

Richardson, H. K.., 
standing Accomplishment 
1934, (7) 243. 

Ross, D. W., Refractories Div. Research 
Comm. report, (2) 87-88; Rules Comm. 
report, (3) 123. 

Rueckel, W. C., “report of paving brick 
research,’’ (5) 

Schmitt, R. B., ‘‘microanalytical methods 
and their possible uses in ceramics,’’ (6) 
211. 

professional engineer- 

State College of 


Schramm, Edward, 
ing degree at .N. Y. 
Ceramics, (7) 241. 

Shelton, S. M., Baltimore Section news, (6) 
211 


Silverman, A., ‘‘malleable glass,’’ (4) 155; 
“survey of the ASS industry,”’ (11) 379 

Simmons, R. “manufacture, fabrica- 
tion, and setting of Carrara structural 
glass,” (6) 215; professional  engi- 
neering degree at Ohio State Univ., (6) 
5. 

Simpson, H. E., biog. and photo of, 
(9) 324; “discussion of the action of 
coal-ash slags on fireclay refractories,’ 
(9) 324 

— Felix, with U. S. Stoneware Co., (8) 


Smith. C. A., “problems in tunnel-kiln 
operation,’’ (6) 211 
Smith, L. A., “experiences in the use of 
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34 


* 

Ay 

Wale 

/ 


The Bulletin (1935)—Subject Index 


Activities names (coniinued) 
Smyth, J. P., ‘‘art and ceramics 
collector's viewpoint,’ (6) 211 
Soler, Gilbert, ‘‘refractory problems in basic 
alloy steel production,” (9) 324. 


from a 


Sosman, R. B. “‘the why of steel-making 
refractories,’ (6) 210 

Sproat, I. E., ‘‘use of pyrophyllite in 
wall-tile bodies,” (6) 215; professional 


engineering degree at Ohio State Univ 


(6) 215. 

Steinmesch, J. H., ‘‘mining by block-caving 
system,”’ (6) 211 

Teague, W. D., designer and decorator 
for Pittsburgh Plate Glass Co., (12) 
404 

Tone, F. J., honorary Ph.D. at Univ. of 
Pittsburgh, (7) 244. 

Trabue, M. C., Michigan-Northwestern 
Ohio Section news, (6) 211, (7) 243 
8) 270, (12) 401. 

Uhrmann, Cc J., ‘‘use of cullet in the glass 
industry,’’ (6) 214 

Vail, J. G., as Franklin Inst. lecturer, (1) 
46. 

Van Schoick, E. H., Refractories Div 
report on standardization of products, (2) 


88. 


Walters, Carl, Robineau Memorial Exhibi- 
tion Jury, photo, (11) 378 

Wampler, R. W., and Watkins, G. B., ‘‘ther- 
mal endurance of different types of flat 


glass with relation to thickness,’’ (8) 273. 

Watkins, G. B., and Wampler, R. W., 
“strength of flat glass under uniform 
loading,’’ (8) 273. 

Watts, A. S., cited on high-school ceramic 
courses, (2) 75; report of Standards 
Comm., (2) 79-80. 

Weber, H. W., St. Louis Section news, (3) 
128 

Weidlein, E. R., Chemical Industry 


Medal; various results of being re- 
searchful,’’ (11) 380. 

Weigel, W. M., report of Comm 
logical Surveys, (2) 75-77, (3) 124 

White, H. E., Refractories Div. Editorial 
Comm. report, (2) 87. 

Williams, C. E., director, Battelle Memorial 
Inst. (photo), (9) 326. 

Williams, F. J., Refractories 
Comm. report, (2) 82 

Wright, J. W., discussion on 
refractories,’’ (6) 211 


on Geo- 


Div. Data 


‘‘olass-house 


“‘Mo. halloysite as refractory 
’ (6) 211 


Zvanut, F. J., 
raw material,’ 


Air conditioning, insulation in, ceramic mate- 
rial in sheets for, (5) 188. 


Air cooling of glass tanks, (4) 151; of tank 
bottom blocks, (4) 151 
vs. water jackets, economics of, (3) 120. 


Aifred University. See Ceramic schools. 

Alumina, fused, and boron oxide in plastic 
fire clays, effect of, (3) 106. 

in glass, effect of studies on, (8) 276. 

American Ceramic Society, audit report for 
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office exhibits of: Porcelain Products 
Inc Pyrex-brand sword; Binns vase, 
4) 145; porcelain toys from India, (4) 
145, (6) 209; W.S. George Pottery Co., 
Hazel-Atlas Glass Co., Gladding, Mc- 
Bean & Co., Vernon Potteries, Rutgers 
University, and Bausch & Lomb Optical 
Co., (12) 400. 


officers of. See Oficers; also Committees. 
presidential address, 1934-35, (2) 72-75. 
student members, status, Constitution 
change proposed, (3) 125 
Trustees of Divisions, 1935-36, (4) 146. 
American Foundrymen’s Association. 
Associations 
American Society for 


See 


Testing Materials. 


See Socteties, technical. 
American Standards Association. See 
Associations. 
“Ankerlite” brick. See Brick 
Annealing of enameled metal, effect of, (1) 
13. 
vitreous phase in firing process, (5) 162. 
Archeology, Persian pottery, found by Univ. 
of Pa. Museum E xpe dition, (4) 156. 
Architects and ceramic em design for, 


(11) 375. 


coéperation of, 


Art Division. See Divisions. 

Artists, training of, industrial attitude to- 
ward, (4) 142 

Association of Ceramic Educators. See 
Associations 

Associations. See also Socteties, technical. 

American Foundrymen’s Assn., 1935 meet- 

ing of, (4) 149. 


American Standards Assn., graphical dic- 


tionary of drawings as standard of, (9) 
328 

Association of Ceramic Educators,  or- 
ganization meeting, officers and com- 


mittees of, (4) 149. 

Ceramic Assn. of New York, 
officers of, (7) 244; program 
185 

Clay Products Manufacturers of 
meeting, papers at, (5) 186. 

National Paving Brick Assn., 29th annual 
meeting, (1) 47; 30th annual meeting, 
(12) 402 

New Jersey Ceramic Assn., 


meeting and 
for, (5) 


Mont., 


annual meeting, 


program of; officers for, (1) 45 

Ohio Ceramic Industries Assn., Refrac- 
tories Div. and Heavy Clay Products 
Div., meetings of, programs for, (5) 
186; Whitewares Div. officers; Heavy 
Clay Products Div. officers, (8) 275; 


annual fall meeting, officers of, (12) 402. 
Porcelain Enamel Inst., meeting of, (5) 186. 
Structural Clay Products, Inc., and Clay 

Industries, Inc., organization and officers 


of, (1) 47. 

U. S. Potters’ Assn., officers of, (4) 149; 
research fellowship, O.S.U. Eng. Expt 
Sta., (8) 274; meeting announced, (12) 
402 

Audit report of Society, and comparative 
income and expense statement, 1932 
1934, (2) 88-89; income and expense 
record, (5) 178, (8) 267. 


Autoclave method for comparative tests on 


glass, Flint-Lyle, (5) 184 


1934; comparative income and expense Awards, Acheson, Edward Goodrich, Medal 
statement, (2) 88-89; income and ex- to F. J. Tone, (5) 187. 
pense comparative statement (Jan.—June Binns Medal to F. H. Rhead, (4) 142. 
1935), (8) 267; record of income and Chemical Industry Medal to E. R. Weid- 
expense, 1931-35, (5) 178. lein, (11) 380 

ceramic manufacturers membership con- Westinghouse, to H. K. Richardson, (7) 
tributions to, (2) 90. 243 

Charter Members, C. F. Binns and W. D. 
Gates, memorial to, (3) 125. 

committees of. See Committees; Officers. Ball clays. See Clays. 

Constitution and By-Laws, proposed Baltimore-Washington Local Section. See 


changes in, (3) 125. 
Corporation Membership list, (8) 264-67. 
educational opportunities of, (7 537 


Battelle Memorial 


Local Sections 
Institute. See Research 


laboratories 


—" committee meeting at Hornell, Bausch & Lomb Optical Co. See Ceramic 
., (5) 184. manufacturers. 

plans officers of, 1935-36, (4) 146; Benares Hindu University. See Ceramic 
1935 members, (5) 177. schools. 

Honorary Members, Bernard Moore and Bethlehem Steel Co. See Ceramic manu- 
Albert Granger, (5) 179. facturers. 

income and expense record, 1931-35, Bibliography from The Bulletin on ceramic- 
(5) 178; see also American Ceramic ware firing, (1) 34 


Society, audit report of. on de-airing process, (9) 292-93. 
library of, contributions to, (12) 397. on gypsum and plasters, (7) 235-36. 
Life Members in, Constitution change pro- Binns, C. F., vase presented to Society 
posed, (3) 125. offices, (4) 145; see also Necrology; Me- 
meetings of. See Meetings. mortal 
members in: mew members and roster Binns Medal. See Awards. 
changes. See Members. Bituminous compounds, exuding characteris- 
Nat. Brick Mfrs. Research Foundation tics of, (10) 331: for sewer-pipe jointing, 
affiliation with, (6) 212-13 advantages and disadvantages of, (10) 
nominations of 1936 officers, (12)"401. 332 
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Blunging of casting slips, effect of air on, (10) 
334 
“Bora”’ as name for boron oxide, (6) 206. 
Boron oxide and fused alumina in plastic 
fire clays, effect of, (3) 106; in plastic 
fire clays, effect on spalling, (3) 111 
Boro-Silico Institute in Italy, (5) 187 
Brick, ‘‘Ankerlite’’ model, (9) 294, (10) 
336 
— for uniform temperature in firing 
of, (5) 164-65 
for heat insulation and moisture resistance, 
(9) 294. 
for houses, new size and types of, (9) 293, 
(10) 336. 
lightweight, (9) 295 
many-hole, German, (9) 296 
“‘Saneco”’ structure, (9) 295, (10) 336-37 
square-end, (9) 294. 
standard size for, German and English, (9) 
294; standard units for, proposal of 
Syracuse architects, (9) 296; Nat. Bur 
Stand. proposal, (9) 297 
Buffalo Pottery. See Ceramic manufacturers 


Bureau of Standards. See Research labora- 
tories, National Bureau of Siandards 
Burners, gas, types of, (6) 201. 
for kilns, types of and efficiency of, (7) 224 
By-laws of American Ceramic Society. See 
American Ceramic Society, Consittu- 
tion of 


California Local Section. See Local Sections. 


Canadian Ceramic Society. See Societies, 
technical, 
Carborundum Co. See Ceramic manu- 


facturers. 


Cements, Portland, for sewer-pipe jointing, 


advantages and disadvantages of, (10) 
331. 

Central Ohio Local Section. See Local 
Sections. 

Ceramic Abstracts. See Publications. 

Ceramic Association of New York. See 


Associations, 
Ceramic education. 
advanced degree 


See also Ceramic schools 
work at Mass. Inst. of 


Tech., requirements for doctorate candi- 
dates, (4) 148 

ceramic engineering courses, approved by 
Univ. of N. Y. State, (1) 46; N. Y 


State Board action on ceramic courses, (2) 
75; Board of Registration of N. Y., N.C 
students qualified for examination of, (5) 
186. 

high-school ceramic A. S. Watts 
cited on, (2) 75 

professional degrees for ceramists at Ohio 
State Univ., 1935, (6) 215; professional 


courses, 


engineering ‘and Ph.D. degrees at N. Y. 
State College of Ceramics, (7) 241. 
Ceramic Educators, Association of. See 


Associations. 
Ceramic industry in U.S., 
1914-29, (2) 80 
Ceramic manufacturers, A C Spark Plug Co., 

kiln efficiency at, (8) 274. 


tabular data on, 


Bausch & Lomb Optical Co., exhibit of 
optical historical paintings at Society 
offices, (12) 400-401; Society plant visit 
at, (1) 28 


Bethlehem Steel Co., 
(2) 96 

Buffalo Pottery, 
99. 


Society plant visit at, 


Society plant trip to, (2) 


Carborundum Co., photo and plant de- 
scription, (2) 95-96; work of F. J. Tone 
at, (5) 187. 

Corning Glass Works, membership sup- 
port of, (2) 90; Pyrex-brand glass 
sword at Society olices, (4) 145; Society 
plant visit at, 98. 

data on clays and shales of, (5) 174 

General Electric Co., Society plant visit 
at Erie, (: 2) 97. 


George, W. Pottery Co, exhibit of ware 
at Society ae es, (12) 400 
Gladding, McBean & Co., 
at Society offices, (12) 400. 
Green, A. P., Fire Brick Co., 
support of, (2) 90. 


exhibit of ware 


membership 


Hartford Empire Co., membership sup- 
port of, (2) 90. 
Hazel-Atlas Glass Co., exhibit of table- 


ware at Society offices, (12) 406 
in Mo. and III, list of, at St. Louis Section 
meeting, (6) 211. 
North American Refractories Co., member- 
ship support of, (2) 90. 
Norton Co., membership support of, (2) 90. 
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Onondaga Pottery Co., Robineau prize 
award to E. Littlefield, (11) 377 
Pittsburgh Plate Glass Co., research and 
design development, by W. D. Teague, 
(12) 404 
Porcelain Products, Inc., exhibit of ware at 
Society offices, (4) 145 
refractories companies, samples from, for 
P.C.E. tests, (4) 135. 
United Clay Mines Corp., Robineau 
prize award toC. M. Harder, (11) 377. 
Vernon Potteries, exhibit of plates at 
Society offices, (12) 400. 
Ceramic materials, and nonmetallic mate- 
rials, work absorption data on, (4) 153. 
sheet, for insulating air-conditioning sys- 
tems, (5) 188. 
Ceramic research laboratories. See Research 
laboratories 
Ceramic schools. See also Ceramic educa- 


t1on 

Alfred Univ., ceramic summer term at, (6) 
214; see also N. Y. State College of 
Ceramics in this section. 

Benares Hindu Univ., porcelain toys at 
Society offices, (4) 145, (6) 209. 

Ga. School of Technology, E. P. Poste 
enamel lectures at, (6) 215. 

Iowa State College, clay products short 
course, program for, (1) 45, (4) 149. 

lowa State College, student branch: _his- 
tory of, (4) 147; officers and report on, 
(2) 92-93. 

Massachusetts Institute of Technology, 
advanced degree work at, (4) 148; 
Ceramic Museum of, (1) 48, (4) 148, (12) 
402; Geological Society of America, 
grant from Penrose fund for study of 
synthesis of clays, (4) 148; notes from, 
(12) 402 

Missouri School of Mines and Metallurgy, 
senior thesis problems at, (1) 46-47. 

Montana School of Mines, meeting of clay 
products manufacturers of Mont., (5) 
186 


New York State College of Ceramics, 
research projects at, (12) 403. 
New York State College of Ceramics, 
student branch: as hosts in Buffalo, (2) 
91; officers, speakers for, and activities 
of, (6) 212; Nov. meeting of, (11) 379; 
notes from, (12) 401. 
Yhio State Univ., alumni notes, (12) 403; 
convention for practical men, on struc- 
tural materials, refractories, metal enam- 
els, and white ware, (1) 48; professional 
degrees for ceramists, (6) 215 
Ohio State Univ., student branch; speakers 
and topics at meetings of; officers for 
1934-35, (2) 91. 

Penn State College, research projects at, 
(12) 403 

Penn State College, student branch 
officers of and report on, (2) 92; notes 
from, (12) 401. 

Rutgers Univ., exhibit of vases at Society 
offices, (12) 400 
Rutgers Univ., student branch, officers of 

and report on, (2) 92. 

Student Branches of: report of com- 
mittee on, (2) 78; tabulation of re- 
ports on, (2) 79 

Iniv. of California, extension division 
courses by W. M. Cohn, (10) 348. 

Iniv. of Illinois, Advisory Comm. to, 
from Chicago Local Section, (8) 270; 
glass problems: 3rd conference at, (5) 
186; program for, (6) 214; attendance 
at, (8) 275; study of effect of alumina 
in glass, (8) 276; notes from, (12) 403 


Univ. of Illinois, student branch: meet- 
ings and officers of, (4) 147; May meet- 
ing; officers for 1935-36, (7) 243. 

Univ. of North Carolina (Raleigh unit), 


awards at Engineers’ Fair, (5) 187; 
notes from, (6) 212; research projects 
and notes from, (12) 403-404; qualified 
for board of registration for engineers 
examination, (5) 186; scholarship cups 
awarded, (6) 215. 

‘niv. of North Carolina, student branch: 
officers of; report on, (2) 91-92; officers 
of, (5) 185; notes, (12) 401. 

iniv. of North Dakota, state-wide ceramic 
activities of, (8) 277. 

Virginia Polytechnic Institute, student 
branch organized, (12) 401. 

Ceramic ware, collection of, at M.I.T. mu- 

seum, (4) 148, (12) 402. 

exhibits at American Ceramic Society 
offices, (4) 145, (6) 209, (12) 400 

firing of. See Firing of ceramic ware 

quality control in, (11) 355. 


~= 


Ceramics, modern, and the museum, (11) 382 
research and development in, (5) 188. 
terms for, international standardization of, 


(1) 
Charter “Members. See American Ceramic 
Soctety 


Chemical durability of glass. See Glass 
chemical durability of. 
Chemical Industry Medal. See Awards 
Chicago Vitreous Enamel Product Co. See 
Research laboratories. 
China, industrial research in, (12) 406. 
Chinaware, Russian, microscopic study of, (3) 
101. 
Chinese clays. See Clays. 
Clay products, plasticized sulfur as jointing 
material for, (10) 329. 
Clays, ball, Tenn., effect of fused alumina 
on thermal expansion of, (3) 106. 
Chinese, in porcelain, not true kaolin, (4) 
coagulation and texture of, (9) 288. 
de-airing of, for floor tile, (9) 291. 
fire: Allegheny and Pottsville formation, 
(1) 1; Pa., use of, problemsin, (1) 1 
fire: for bonding, (1) 3; characteristics of, 
(1) 5-7; purification of, (1) 3. 
flint: chemical analyses of, (1) 3; proper- 
ties and conservation of, (1) 2; screen 
analyses of, ( 
gas penetration in, resistance of, (9) 298. 
of hydrothermal origin, (9) 283. 
Iowa, freezing and thawing test for, corre- 
lation with sodium-sulfate test, (8) 262. 
Mo., semiflint plastic, effect of fused 
alumina on thermal expansion of, (3) 106. 
origin of, (9) 280. 
Pa.: analysis of, (3) 107; effect of fused 
alumina on thermal expansion of, (3) 106 
sedimentary, (9) 286; formation and re- 
placement changes in, (9) 289. 
semiflint and plastic, analyses of, (1) 3 
and shales of IIl., petrographic data on, 
appendix, I-II, (5) 174-76. 
under-, noncaleareous: chemical analysis 
of, tabular data on, (4) 133; dehydra- 
tion tabular data on, (4) 133. 
under-, noncaleareous: coarser grade sizes, 
constitution of, mineral components of, 
(5) 170; composition and texture of, (5) 
171-72. 
under-, noncalcareous finer grades of, 
constitution of, optical and X-ray data, 
(4) 131-32; chemical data, (4) 133; 
dehydration data, (4) 133-34 
under-, noncalcareous, petrographic studies 
n, I, (3) 113; II, (4) 129; III, (5) 170 
under-, origin of, (5) 172 
Clayware. See also Structural materials. 
electric firing of, (1) 33 
firing of. See Firing of ceramic ware 
Coal. See Fuels 
Colemanite as flux for glaze compositions, (3) 
104 


Collings, W.A. See Necrology. 
Colors for glazes, raw leadless, (3) 105-106 
history of development, (10) 349; inter 
national standardization of, (10) 349; 
Maerz chromatic circle, (10) 352 
Combustion in kilns and furnaces, effect 
on temperature uniformity, (6) 197; 
see also Firing of ceramic ware 
Committees, American Ceramic Society. See 
also O fiicers. 
Advisory Comm. to Dept. of Ceramic Eng., 
Univ. of Ili., (8) 270 
Advisory Comm. on Enamels to Nat. Bur. 
Stand., members, problems, and _ co- 
operating research laboratories, (1) 47. 
Annual Meeting: Buffalo, (3) 121: addi- 
tional names, (4) 147; Columbus, (10) 
354 
Bur. Stand., Industrial Advisory on 
Whiteware with Research Comm. of 
White Wares Div., minutes of meetings 
of, (4) 143 
Ceramic Education, report of A. V. Blein- 
inger, (2) 75. 
Geological Surveys, report of W. M. Weigel, 
(2) 75-77; supplemental report, (3) 124. 
Glass, Chemical Durability, members of, 
and report of, (5) 181-84 
Glass Div., Joint Comm. with I]luminating 
E ngineering Soc., (8) 274 
Industrial Advisory, on Refractories, mem- 
bers of, (6) 215 
International Congress on Glass’ and 
Ceramics: members of, (4) 150; Glass 
Div. representatives on, (11) 375-76 
Researc h, report by J. M. McKinley, (3) 
122-23 


Sections and Divisions of Americ: an Cer: amic 
Society. report by E. P. Poste, (2) 77-79 
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Committees (continued) 
Standards, annual report of A.S. Watts, (2) 
79-80 
standing appointments and appointed 
representatives, 1935-36, (4) 146 
Statistics, report of T. N. Kurtz, (2) 80 
Committees, general. See also ( ficers. 
A.S.T.M., C-8, officers of, (1) 48 
in —— of Ceramic Educators, (4) 
49 
Constitution and By-Laws, American Ceramic 
Society. See American Ceramic Society, 
Constitution of. 
Nat. Brick Mfrs. —— h Foundation, 
revision of, (6) 212 ‘ 
Cooling of glass tanks by -" (4) 151 
of tank blocks, water jackets for, (3) 119. 
Copperheads in enamels. See Enamels, 
defects in. 
Corning Glass Works. See Ceramic manu- 
facturers 
Corporation Members of American Ceramic 
Society, list of, (8) 264-67. 
Covers for Bulletin American Ceramic 
Society. See Publications. 
Crucibles for glassmelting, kyanite in, (10) 
Crystal inversions in firing process, (5) 163. 
Crystal transformation in firing process, (5) 
161. 
Crystallization from liquid phase in firing 
process, (5) 162 
methods of inducing, (4) 138. 
from vapor phase, (4) 138; from solution. 
(4) 139; with mineralizer, (4) 140; by 
precipitation, (4) 141 
Crystals, large, growth of, by slow feeding, (4) 
141. 


Data. See also Research. 
on research, statistical methods for, (2) 
82-87; recommendations for, (2) 87. 

De-airing of floor tile, (9) 291: bibliography 
on, (9) 292-93. 

Definitions of ceramic terms, international 
standardization of, (1) 2 

reboiling of enamels, (1) 1: 3 

and symbols for reports and publications, 
(2) 87 

true specific gravity, (10) 333. 

Density (specific gravity) as index for slip 
control, (10) 333; of water, table for, 
(10) 333. 

Design, improved, effect on marketing 
strategy, (11) 375 

D.G.G. method for glass powder test, (5) 168. 
comparison with Sheffield method, (5) 
169 

Dickey, F.L. See Necrology 

Dictionary, graphical, of drawings, standard 
work of, (9) 328. 

Dinnerware, art for, Solon discussion of, (1) 
44 


Divisions. See also Committees; O ficers. 

Art, Annual Meeting (1935): papers, 
partial list, (1) 35; papers listed, (2) 
52-53. 

Barringer, L. E., as chairman of; life 
sketch, and nny of publica 
tions, (11) 37$ 

Comm. on Design and Decora 
tion; Comm. on Ceramic Art and 
Education, officers of, (4) 143. 

Fall Meeting of: Comm., Jury, and dis 
cussion topics, (8) 269; discussion 
topics and leaders for, (10) 347; plans 
for, (7) 240; success of, (11) 379 

official personnel 1935-36, (5) 180. 

organization chart and plans of, (7) 242; 
reorganization of, (4) 143 

prize awards at Robineau Memorial 
Ceramic Exhibition to Littlefield, 
Baggs, Harder, Bogatay, and Lukens 
(11) 377-78 

Enamel, Annual Meeting (1935): papers 
partial list, (1) 35; papers and ab- 
stracts, (2) 54-57 

Annual Report of Chairman, (2) 81. 

By-Laws of, proposed amendments to, 
(6) 213-14. 

official personnel, 1935-36, (5) 180. 

Research Comm. report, (5) 177. 

Standards Comm. report, (2) 81. 

Glass, Annual Meeting (1935): papers, par- 
tial list, (1) 36-37; papers and abstracts, 
(2) 58-60. 

Comm. for International Congress on 
Glass Technology, (11) 375. 

Joint Comm. of Illuminating Eng. Soc 
on Illuminating Glasses, 1935 Comm 
(8) 274 

official personnel 1935-36, (5) 180. 

Summer Meeting of: abstracts of papers 
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The Bulletin 


Divisions, glass (continued ) 


for, (8) 273-74; papers listed, (7) 
240; plans for, (8) 271. 
Materials and Equipment, affiliation with 


Nat 
(6) 
sors 


Brick Mfrs. Research Foundation, 
213; Annual Meeting (1935), spon 
of symposium on ceramic ware 
firing, (2) 51; official personnel, (5) 180 
Refractories, Annual Meeting (1935); pa 
pers, partial list, (1) 38-41; papers and 
abstracts, (2) 61-66. 

Data Comm. report, (2) 81 

Editorial Comm. report, (2) 87 

official personnel 1935-36, (5) 180 

Research Comm. report, (2) 87 

Rules Comm. report, (3) 122-23 

Standards Comm. report, (2) 88 

Statistics Comm. report, (2) 88. 

Summer Meeting of: plans for, (7) 240; 
program for, (8) 269-70; titles and ab- 
stracts of papers, (9) 324; group photo 
of, (10) 349. 

Structural Clay Products, 

Nat. Brick Mfrs 

(6) 213; Annual 

pers, partial list, 

(2) 67 

1935 (5) 180 

Terra con affiliation with Nat. Brick 

Mfrs. Research Foundation, (6) 213; An- 

nual Meeting 1935, papers listed (joint 

program with Structural Clay Products 


affiliation with 
Research Foundation, 
Meeting (1935):  pa- 
(1) 41; papers and ab 
68; official personnel 


Div.), (2) 67-68; official personnel 1935 
36, (5) 180 
White Wares, Annual Meeting (1935): pa- 

pers, partial program, (1) 42; papers 
and abstracts for, (2) 69-71 

official personnel 1935-36, (5) 180. 

Research Comm. of, with Industrial Ad- 
visory Comm. on Whiteware to Bur 
Stand., (4) 143. 

Summer Meeting of: plans for, (7) 240 
discussion topics and plans for, (8) 


271. 

Draft-pressure in heat distribution, principles 
of, (2) 93-95 

Dressler tunnel 
Dressler 

Durability of glass. 
bility of. 


kilns. See Ailns, tunnel, 


See Glass, chemical dura 


See Ceramic educalion 
33 see 


Education, ceramic. 
Electric firing of clay products, 
also Firing of ceramic ware 
Electric furnaces. See Furnaces. 
Electric gauge for ename! thickness tests, (11) 
365-66. 
Electrothermic smelting of zinc, 
for, (12) 389 
Enamel See Divisions 
Enamels, adherence of ground coats to metal 
test method and apparatus for, (11) 371 
cast-iron, lead-free, new series of, (8) 275 
cover-coat, single finish, process for, (11) 
367 
defects in, 
c 


refractories 


blistering, definition, (1) 15 
_effect of single cover-coat finish, 


(11) 367: effect of thickness control on 
11) 367. on bent edges, minimum ra 
dius of curvature for, (11) 369; curve 
for, (11) 370 
copperheads: nickel bath for control of, 
12) 394; use of continuous furnaces for 
control of, (12) 393 
reboiling annealing of, effect of, (1) 
13; definition of, (1) 18; definition of, 
and discussion on, (1) 15; microscopic 


observations and appearance of, during 


firing, (1) 18; research review of, (1) 
14. 
dry-process, laboratory control in, (11) 
373. 
furnace venting in firing of, effect of, (12) 
395 
ground-coat, sheet-iron, firing of, micro- 
scopic tests; reboiling, (1) 18 
laboratory control of thickness of, (11) 374 


for metals, annealing of, effect of, (1) 18 

microscopic observations on appearance of, 
during firing and reboiling, (1) 18 

milling of, fineness control in, (11) 374 

opacity, effect of fine grinding on, (11) 368 

pore elain, curvature of, minimum radius of 
(11) 369 

porce lain, effect of annealing on reboiling of, 

processing of: pickling, ground-coat, cover- 
coat, drying, and handling, (11) 368-69 

properties of, vs. sharpness of radii, table on, 
(11) 370. 


sodium cyanide in, use of, (12) 394; poison- 
ous effect of, (12) 395 
thickness gauge for, (11) 365-67. 


(1935) 


Enamels (continued) 
vitreous, modern use of, in research labora- 
tories, (12) 404-406 


Equilibrium diagram for system FeO-SiQOz, 
(11) 362. 

Exhibitions, Robineau Memorial Ceramic, (8) 
269. 

Exhibits, American Ceramic Society. See 
American Ceramic Society, office exhibits 

Expansion, thermal, curves for Mo. plastic 
clays, and Tenn. ball clays, (3) 110; on 
Pa. plastic fire clays, (3) 111 


Fans for air-cooling glass tanks, performance 
data on, (4) 151 
Fellows of American Ceramic Society. 
American Ceramic Society, Fellows. 
Firebrick manufacturers. See Ceramic manu- 
facturers 
Fire clays. See Clays; Refractories. 
Firing of ceramic ware, abrasives, silicon-car- 
bide saggers in electric kilns, (7) 221. 
annealing of vitreous phase, (5) 162. 
atmosphere control in kilns, (7) 222 
basic requirements of, (6) 189 
bise uit firing, energy consumption, 
41 


See 


(10) 


brick, equation for uniform temperature in, 
(5) 164-65 

Carborundum plates for, (10) 339 

chart for furnace design and loading, rela- 
tion of temperature indication to heated 


product, (6) 190 

citations from U. S. Bureau of Mines, (12) 
398-99 

clay products, carbon and sulfur in clay, (7) 


226-27 

combustion methods for. effect on tempera- 
ture uniformity, (6) 197 

combustion products in kiln, radiation from 
walls and crown, (6) 195 


cooling reactions in, (5) 162 
crystal inversions in, (5) 163; crystal trans- 
formation in, (5) 161; crystalline com- 


pound in, formation of, (5) 161 
crystallization from liquid phase, (5) 162. 
discussions on, bibliography on, (1) 34. 
draft-pressure factor in heat distribution, 

(2) 93-95 
electric, applications of, (10) 344 

for clayware, (1) 33 


data on coal-fired ceramic kiln, (10) 342 


data on two-track tunnel furnace, (10) 
342 comparative economy of, (10) 
343 


economy in, (10) 341 
furnaces for, design and operation of, ( 
219. 
factors affecting uniformity in heating and 
cooling, tabular data, (6) 191 
gas composition in fuel bed and 
bustion space, chart on, (12) 399. 
Globar elements for, (10) 338 
ground conduction, heat loss through kiln 
openings, and incomplete combustion, (6) 
196 
heat of reaction in, (7) ‘ 
kiln efficiency studies on, (6) 194 
kiln, symposium on, papers on, (1) 38 
of kilns, fire boxes as gas producers, (1) 
oxidation and reduction reactions in, 
59 
oxidation of, review, (7) 
of periodic kilns, coal ‘firec 1, flame test of kiln 
atmosphere, (1) 21; notes on, (1) 19. 
physics and duets of, review of objec- 
tivesin, (5) 157 
primary and secondary aération, (6 
reactions in (chart), (5) 158. 
of refractories, with by-product coke-oven 
gas, (8) 245 
removal of water in, (5) 158 
sintering and grain growth in, (5) 162. 
of spark plugs at A C Spark Plug Co., 
ciency of, (8) 274 
symposium 


in com- 


20 
(5) 


995 


198 


efhi- 


jo on, (8) 251-59: 
data on, and questions for discussion, (12) 
398; papers listed, (2) 51 

temperature distribution in: 
furnace with Globar elements, 
flow formula in, (5) 163 

uniform firing, (6) 189 


car-bottom 
(10) 340: 


uniform atmos- 


phere, effect of circulation, radiation 7s 
convection, kiln design, and fuel prob- 
lems, (6) 192. 


vases, heating curves for, (10) 339. 
vitrification period and liquid-phase forma- 
tion, (5) 160 
white porcelain 
on, (10) 337 
(10) 


electric furnaces for, data 
firing curves for test fur 
heat-balance data, (10) 


41 
338; 


naces, 

340 
Flame test for kiln atmosphe re, 
Flint clays. 


(1) 


See Clays. flint. 
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Floor tile. See Title 

Freezing and thawing test and sodium-sulfate 
test for lowa clays, correlation between, 
(8) 262. 

Frequency distribution, graphical representa 


tion of, (2) 84; grouped and cumulative, 
for differences between observed and 
calculated values, (2) 83-84 
Frosterus, Benjamin. See Necrology 
Fuels. See also Firing of ceramic ware; Fur- 
naces; Kilns 
coal: for firing periodic kilns, (1) 21; for 
kilns, procedure for, (1) 22 
gas, A.G.A. Testing Lab. bulletins on, (6) 
202. 


burning methods for, (6) 198 
by-product coke-oven: for firing clay re 


fractories, (8) 245; properties of, (8) 
246 

for firing kilns, combustion methods for, 
(6) 197. 


for firing periodic kilns, (1) for kiln 
firing, procedure for, (1) 22 
Furnaces. See also Firing of ceramic ware; 
Fuels; Kilns 
car-bottom, for electric firing, (10) 338. 
continuous, for enameling, effect on copper- 
heads, (12) 393 
electric, atmospheric turbulence in, (7) 220 
arc, refractories for, types of, (12) 385 
experimental! types, (10) 338 
for firing small abrasive wheels, (7) 221 
for firing white porcelain, (10) 337-41. 
Globar, energy-consumption curves for, 
(10) 339. 
mounting of elements in, 
small periodic 
(7) 219 


19; 


(7) 219. 
design and operation of, 


for of zinc, refrac- 
tories for, (12) ¢ 

induction, design vac (10) 346. 

insulated and uninsulated, comparison of 
brick from, (11) 363 

open-hearth: refractories for, studies on 
(12) 384; runners and ladles in, refrac 


tories for, (12) 386 


open-hearth steel, effect of insulation on 
silica refractories for, (11) 359. 
“Raeders,”’ electric, design of, (10) 345. 
reheat, forging and heat-treating, refrac- 
tories for, ( 12) 388 
“Sauvageon,”’ for glass fusion, (10) 345 
Fused alumina. See Alumina. 


Gas. See Fuels 
Gases, penetration of, in clays, test apparatus 


for, (9) 298-99 

Gates,W.D. See Vecrology 

General Electric Co. See Ceramic manufac- 
turers. 

Geological surveys, committee report on, (2) 
75-77, (3) 124 

report on Ill., Ind., Ia., Ky., La., Mo., (2) 

76; Nev., N. M., N. Y., Ohio, Pa., Tex 
Wash., supplemental report on 
Ala., Ga., N.C.,S. C., Tenn., Va., W. Va., 
N. J., (3) 124 


of United States, report of work, (2) 77 
Geology and clay research, (9) 279. 
petrology of Pa. shales and noncaleareous 


underclays associated with III. coals, I, (3) 
113; II, (4) 129; III, (5) 170 
George, W. S., Pottery Co. See Ceramic 


manufaclurers 
Georgia School of Technology. 
schools 
Gladding, McBean & Co. 


facturers 


See Ceramic 


See Ceramic manu- 


Glass, alumina in, effect of studies on, (8) 
Pin 
1 American colonies, progress and develop- 
ment, (5) 188 


Benson collection of, in Buffalo, (2) 99 

chemical durability of: committee report 
on, (5) 181-84 Flint-Lyle autoclave 
method for, (5) 184 

chemical durability of powder test for, 
Sheffield, vs. D.G.G. methods, (5) 168- 
69; powder test, standard, (5) 169. 

chemical durability of standard 
oe for, (5) 165; test results on, 
182-83 


common oe special, fusion data on, in elec- 


test 
(5) 


tric furnaces, (10) 344-45. 

decoration of, by electric fusion, (10) 346 

dissimilar, mixing of, effect of mechanical 
shock, (4) 155 

glassy phase in refractories production, (6) 
202 

Holton, J. L., as pioneer scientist in, (8) 278 

malleable, problem of, (4) 152; crucibles 
for, use of kyanite in, (10) 335. 

malleable, of Tiberius, as horn silver, (4) 155. 
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Glass (continued) 
mechanical strength of, resistance to ther- 
mal shock, (8) 272. 
nonbreakable, possibilities of; 
(4) 154-55 
plastic flow of, formula for, (4) 152. 
plasticizers for, effect of, (4) 155. 
in refractories, as bond and solvent, 
204 
safety, electric heating for, (10) 346. 
shock tests for, ‘“‘Izod’’ impact, ‘““Charpy”’ 
and “‘Stanton,”’ (4) 152. 
telescope disk, 200-in., engineering prob- 
lems in, (9) 300. 
Glass Division. See Divisions. 
Glass industry in U.S., tabular data on, 1914— 
29, (2) 80. 
Giass tank for me Iting 200-in. disk, (9) 313. 
Glassy phase. See Glass. 
Glazes, raw leadless, for low temperature, 
formulas for, (3) 104-105. 
on Russian chinaware: microscopic studies 
of, (3) 101; petrographic analyses of, (3) 
103-104. 
Granger, Albert. See 
ciety, Honorary Members; 
Gray, A.E. See Necrology. 
Green, A. P., Fire Brick Co. 
manufacturers. 
oe for sagger bodies, composition of, 


studies on, 


(6) 


American Ceramic So- 
Necrology. 


See Ceramic 
(1) 


eines bibliography on origin of, (7) 235. 
calcined, eaceeeas standards and tests for, 

(7) 2 

Hartford Empire Co. See Ceramic manufac- 
turers. 

Hazel-Atlas Glass Co. 
facturers. 

Heat distribution in kilns, draft-pressure fac- 
torin, (2) 93-95. 

Heat flow, fundamental laws of, 


See Ceramic manu- 


in ceramic 


ware, (5) 157. 
Heating, electrical. See Firing of ceramic 
ware; Furnaces; Kilns. 


of refractories at high temperatures, varia- 
tions in P.C.E., (4) 135. 

Holton, Jeptha Lee, ate glass scientist, 
biog. and photo of, (8) 278 

Honorary Members of American Ceramic So- 
ciety. See American Ceramic Society, 
Honorary Members. 

Hotel-room schedule for 1936 Annual Meet- 
ing, (6) 210, (10) 354. 

Housing, brick for, new sizes in, and types of, 
(9) 293, (10) 336. ; 

Hydrometer method for mechanical analysis 
of soils, (8) 259. 


Insulation, in open-hearth steel furnace roof, 
effect on silica refractories, (11) 359. 
International Congress on Glass Technology. 
See Societies, technical. 
International standardization 

terms, (1) 23. 
Iowa State College. 


Jackson, C. E. See Necrology. 
Jointing material for paving brick and sewer 
pipe, plasticized sulfur for, (10) 329. 


of ceramic 


See Ceramic schools. 


Kaolinite, replacement formation of, (9) 284. 

Kaolins. See also Clays. 
vs. Chinese clays in porcelain, (4) 134. 

Pa., occurrence of, (1) 4. 
Keramos, annual meeting and officers of, (2) 
98; J. W. Whittemore as honorary 
member, (6) 212. 
Kilns. See also Firing of ceramic ware; Kilns. 
at A C Spark Plug Co., wage 4 of, (8) 274 
annealing, for 200-in. disk, (9) 3 
atmosphere control in, (6) 199; se on, (7) 
222-23. 

for by- product — -oven gas, firing equip- 
ment for, (8) 24 

coal-fired vs. «hn comparative economy 
of, (10) 342-43. 

coal-fired, procedure for, (1) 22. 

contact combustion firing of, (1) 22. 

electric, double-track tunnel, yearly costs 
in firing of, (10) 341; electric twin tunnel, 
yearly cost of, (10) — coal-fired circular, 
yearly cost of, (10) 3 

electric, Odelberg, firing, 156. 

firing of, coal-fired, methods for, (1) 2 
convection and conduction in; 

notes on, (1) 19 

even firing, cone plaques, (1) 43. 
fire boxes as gas producers, (1) 20. 
mixing of air and fuel, process for, 


(7) 


wise test of kiln atmosphe re, (1) 21. i 
gas-fired, by-product coke-oven, use of, (8) 
245-50. 


(continued ) 

gas-fired, effect of combustion methods on 
temperature uniformity, (6) 197. 

gas-fired, procedure for, (1) 23. 

industrial, efficiency of, studies on, (6) 194. 

muffle firing of, notes on, (1) 20; oxidation 
period in, (1) 20; rising period, soaking, 
and finishing, (1) 21. 


Kilns 


periodic, firing of, notes on, (1) 19. 

symposium discussion on firing of, (8) 
251-59. 

tunnel, Dressler: comment on early history 
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meeting, officers for 1935-36, (6) 211. 
California, meetings Nov.-Dec., (1) 30; 

Feb., (3) 128; May, (7) 243; July, (8) 
270; Aug., (10) 347; in honor of R. C. 
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268, (9) 325, (10) 348, (11) 376, (12) 400 
value of membership in, (4) 144-45, (7) 
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Metals, nonmetallic materials, 
materials, work absorption’ of, (4) 
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Molds for 200-in. telescope disk, (9) 309. 

Montana Clay Products Manufacturers. 
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Montana School of Mines. See Ceramic 
schools. 
Moore, Bernard. See American Ceramic So- 


ciety, Honorary Members; Necrology. 
Museums, ceramics in, historical value of, (11) 
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Walker, C. H., biog. and photo of, (12) 397. 
New Jersey Ceramic Assn. See Associations. 
New York Ceramic Assn. See Associations. 
New York State College of Ceramics. See 
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Williams, C. E., (9) 326. 

“Pire.” See Refractories, insulating. 
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as jointing m 


) 
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facturers. 
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importance of, (12 
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Potterv, 
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Powder method for glass chemical durability. 
See Glass, chemical durability of. 
Publications, Bull. Amer. Ceram. Soc., as 
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Raeder’s furnace. See Furnaces. 
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crystal, transformation in firing process, 


(5) 161 

during firing of ceramic ware, (5) 158. 
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203. 
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(11) 360 
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Reboiling of enamels. See Enamels, defects 
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Refractories, aluminous, glass attack on, rate 

of, (6) 206 

A.S.T.M., Comm. 
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decomposition of clay minerals; 
reactions, (6) 203. 

effect of iron oxide on, (11) 361 
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C-8, specifications 


reversible 
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fireclay brick: formula for temperature of, 
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equation for, (3) 107. 
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glassy phase in, manufacture and use of, 
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grog for, composition of, (6) 204. 
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insulating, ‘‘Pire,’’ properties of, (2) 99. 
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ing, porosity structure of, (12) 389; zinc 
penetration in, (12) 391 
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Bur. 


magnesite, low-iron, tests on, (12) 391-92. 
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porosity control in, importance of, (12) 
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392. 

P.C.E. of, variations in after reheating at 
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at high temperatures, (11) 360. 

siliceous, glass attack on, rate of, (6) 205. 
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Nat. Bur. Stand., (1) 47. 

industrial, in China, (12) 406 

National Bureau of assed Industrial 
Advisory Comm. on Refractories, (6) 
215; Industrial Advisory Comm. on 
Whiteware, with Research Comm. of 


White Wares Div., (4) 143; proposal for 
standard masonry units, (9) 297. 


Ohio State Univ. Eng. Expt. Sta., fellow- 
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study of, (1) 8 
body compositions for, 
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Schott, Otto. See Necrology 
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A.S.T.M., annual meeting of, (4) 150; 1936 
annual meeting, (8) 274 
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Sodium-sulfate test for Iowa clays, 


see 


4 
we 
ay. 
: 


414 
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CONTINUING EDUCATION AND KEEPING POSTED REQUIRES: 


a) Keeping posted in principles and practices—not ’’stuffing in’ but ‘leading 
out’’—i.e. sound thinking 


(b) Keeping daily records —a complete diary of thought experiences 


(c) Surveying breadth and depth of knowledge on the 
particular subject by writing reports to one’s intellectual superior 


(d) Keeping informed on what others in the same and 
in bordering fields are doing 


(e) Active participation in professional societies 
composed of men in the same and allied lines 


in other words 


ACTIVE PARTICIPATION THE 
AMERICAN CERAMIC SOCIETY 


with its eight Industrial Divisions covering 
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ADVANTAGES AND FEATURES 


_ 


10 


IN THE USE OF 


Simplex Tube Enameling Furnace 


Lower first cost of erec- 
tion. 


Lower fuel cost in opera- 
tion. 


Longer life of refractories. 
75‘, less maintenance. 


25°. lower replacement 
cost. 


Gas-tight muffle at all 
times. 


less heat loss 
through walls. 


~More flexible in opera- 
tion. 


Quicker heat changes or 
pickup. 


Faster heat conduction 
to ware. 


Sectional view 


11 


12 


13 


14 


of a Simplex Tube Enameling continuous furnace, with Recuperator 


Increased combustion 
space where needed. 


Freedom from warpage, 
collapse or buckling. 


Increased radiation sur- 
face in the heating 
chamber. 75°% more 
direct fire heated re- 
fractories in contact with 
ware being fired. 


Evenly heated refrac- 
tories. Insures longer 
life— better firing of ware. 


All direct fire heated 
refractories are wholly 
within the heating cham- 
ber. All heat gener- 
ated is confined in the 
heating chamber, avail- 
able for ware firing. 


WASHINGTON TRUST BLDG. 


SIMPLEX EQUIPMENT CREATES REPEAT ORDERS AND RETAINS PRESTIGE 


SIMPLEX 


ENGINEERING COMPANY 


WASHINGTON, PENNA., U.S. A. 
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Product Finish Insurance 


HERE is satisfaction in knowing that 
the frit you buy is of the finest qual- 
ity and that the service is dependable. 


There is greater satisfaction in know- 
ing that the frit is u2éformly fine and that 
the service is consistently dependable. 


When you buy Lusterlite Frit you buy 
product finish insurance. 


CHICAGO VITREOUS ENAMEL 
PRODUCT CO. 
CICERO ILLINOIS 


LUSTERLITE 7 


\ ENAMELS 


CLAYS 


English China and Ball 


for 
HEATING ELEMENTS 
CERAMIC BODIES 
SAGGER USES 


—s 


Ceramic Specialties Include 


Whiting : Paris White : Magnesite 
Cornwall Stone : Barium Carbonate 
Zinc Oxide : Enameling Clays : Etc. 


HAMMILL & GILLESPIE, INC. 


Importers since 1848 
225 Broadway New York 
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American Ceramic Society 


| grain tons of decorative terra cotta were required 

to construct the panels designed by Iowan artists for 

the new Dairy Industry Building at lowa State College. 

The work was all done by Iowa State’s famed Ceramic 

Department. The firing was accomplished in a 

“Carboradiant” car-type kiln with a working chamber 
0” x 24”x 48”. 

Twenty separate firings were necessary to produce 
the large number of panel units required. Because of 
the close atmospheric and temperature control possible 
with “Carboradiant” chambers each firing duplicated 
the preceding one and a very uniform set of panels 
resulted. Due to the complete combustion of the fuel 
in the chambers no flashing or spotting was apparent 
on the finished pieces. 

Briefly, a “Carboradiant” chamber is a flue or tunnel 
built of “Carbofrax” brick and tile. Fuel and air are 
admitted to the chamber and combustion is completed 
within it, the combustion gases then being admitted 
to the kiln chamber. “Carboradiant” chambers are in 
successful operation in many different types of kilns, 
metallurgical furnaces, and special purpose furnaces. 

eee 


District Sales Branches: Boston, Chicago, Cleveland, Detroit, Philadelphia, 

Pittsburgh. Agents: L. F. McConnell, Birmingham, Ala.; Christy Firebrick 

Company, St. Louis; Harrison & Company, Salt Lake City, t tah; Pacific 

Abrasive Supply Co., Los Angeles, San Francisco, Seattle; Denver Fireclay 

Co., El Paso, Texas. « carborundum and Carbofrax are registered trade-marks 
of The Carborundum Company.) 


THE CARBORUNDUM 


Refractory Division 


bad 


Middle Panel and one of Side Panels as burned in kiln 


Designed by Christian Peterson 


Interior View of Down Draft Car-type Periodic Kiln 
Luboratory Ceramic Eng. Dept., lowa State College 


“CARBOFRAX” 


REG. U.S, PAT. OFF, 


The Carborundum Brand Silicon Carbide Refractory 


BRICK - TILE - MUFFLES - HEARTHS - CEMENTS 


COMPANY 


Perth Amboy, 
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«of BORIC ACID 


Select the Brand which has back of it years of successful use 
by experienced Ceramists 


Pacific Coast Borax Co., New York 


Chicago DG 


Los Angeles 


BACK NUMBERS 


JOURNAL OF AMERICAN CERAMIC SOCIETY 
AND ALL IMPORTANT MAGAZINES FROM THE WORLD OVER 


We furnish single copies, volumes and sets or photostat reproductions of specific 
sections, reasonably and promptly 


WRITE, PHONE OR WIRE PERIODICALS DEPARTMENT 


THE H. W. WILSON COMPANY 950 University Avenue, New York 


Ceramic Headquarters 
For 1936 


The Deshler-Wallick Hotel, internationally known as America’s 


most beautifully equipped hotel, has been chosen as general head- 


quarters for the 1936 American Ceramic Society Meeting. 


The management takes great pleasure, at this early date, in ex- 


tending you the full facilities of this magnificent hotel. 


1000 Rooms 1000 Baths 
DESHLER-WALLICK 
Columbus Ohio 


L. C. Wallick, Pres. Jas. H. Michos, Res. Mer. 
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BUYERS’ GUIDE—A merican Ceramic Society i) 


Abrasives (Alundum-Crystolon) 
Carborundum Co. 
Chicago Vitreous Enamel Product Co. 
Ferro Enamet Corp. 
Norton Co. 
Air Conditioning Systems 
Simplex Eng. Co. 
Aloxite (Refractory Products) 
Carborundum Co 
Chicago Vitreous Enamel Product Co 
Alumina (Hydrate and Calcined) 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
The Hommel Co., O., Inc 
Jungmann & Co., Inc. 
‘The Roessler & Hasslacher Chemica! Co. 
The Vitro Mfg. Co. 
Aluminum Oxide (Fused) 
Carborundum Co. 
The Exolon Co. 
The Hommel Co., O., Inc 
Norton Co. 
The Vitro Mfg. Co. 
Alundum (Refractory Products) 
Norton Co. 
Ammonium Bicarbonate 
Solvay Sales Corp. 
Ammonium Bifiuoride 
Drakenfeld & Co., B. F. 
The Hommel Co., O., Inc. 
Jungmann & Co., Inc. 
‘The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 
Ammonium Carbonate 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
The Hommel Co., O., Inc. 
The Roessler & Hasslacher Chemical Co. 
Antimony Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
The Hommel Co., O., Inc. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co 
Arches Suspending, and Circu- 
ar) 
Simplex Eng. Co. 
Ball Mills 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
The Hommel Co., O., Inc. 
McDanel Refractory Porcelain Co. 
The Vitro Mfg. Co. 
Ball Mills (Laboratory Type) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co 
Denver Fire Clay Co. 
The Hommel Co., O., Inc 
The Vitro Mfg. Co. 
Barium Carbonate 
Ceramic Color & a Mfg. Co. 
Drakenfeld & Co., B. F. 
Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co 
Batch Systems 
Simplex Eng. Co. 
Simpson Foundry & Eng. Co. 
Batts 
Carborundum Co. (‘‘Carbofrax Aloxite’’) 
Denver Fire Clay Co. 
Norton Co. (Alundum Crystolon) 
Bitstone 
Consolidated Feldspar Corp. 
Potters Supply Co. 
Blocks (Refractory) 
Carborundum Co. 
Chicago Vitreous Enamel Product Co 
Denver Fire Clay Co 
Norton Co. 
Pittsburgh Plate Glass Co. 
The Vitro Mfg. Co. 
Borax 
American Potash & Chemica! Co. 
Denver Fire Clay Co. 
Drakenfeld & Co., B. F. 
The Hommel Co., O., Inc. 
Pacific Coast Borax Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 
Borax Glass 
American Potash and Chemical Corp. 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 
Drakenfeld & Co., B. F. 
The Hommel Co., O., Inc. 
Pacific Coast Borax Co. 
The Roessler & Hasslacher Chemical Co, 
The Vitro Mfg. Co. 


Boric Acid (Anhydrous) 
Denver Fire Clay Co. 


Drakenfeld & Co., B. F. 
The Hommel Co., O., Inc. 
Pacific Coast Borax Co. 
The Vitro Mfg. Co. 

Boric Acid (Crystal, Granular, or Powder) 
American Potash & Chemica! Corp. 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 

Drakenfeld & Co., B. F 

The Hommel Co., O., Inc. 

Pacific Coast Borax Co. 

The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 

Boron Carbide 
Norton Co. 

Brick (Refractory) 

Carborundum Co. (‘‘Carbofrax Aloxtte’’) 
Chicago Vitreous Enamel Product Co. 
Denver Fire Clay Co, 

Norton Co. 

The Vitro Mfg. Co. 

Carbofrax (Refractory Products) 
Carborundum Co. 

Chicago Vitreous Enamel Product Co. 

Carbolon (Refractory Products) 

The Exolon Co. 

Carbonates (Barium, Lead) 
Ceramic Color & Chemical Mfg. Co, 
Drakenfeld & Co., B. F. 
The Hommel Co., O., Inc. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 

Castings (Abrasive Resisting) 
Bethlehem Steel Corp 

Castings for Molds and Plungers 
Simpson Foundry & Eng. Co 

Caustic Potash 
Solvay Sales Corp. 

Caustic Soda 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 

The Hommel Co., O., Inc. 

Pittsburgh Plate Glass Co 

The Roessler & Hasslacher Chemical Co 
Solvay Sales Corp. 

The Vitro Mfg. Co. 

Cements 
Carborundum Co 
Chicago Vitreous Enamel Product Co. 
Norton Co. 

Pittsburgh Plate Glass Co. 

Ceramic Chemicals 
Ceramic Color & Chemical Mfg. Co 
Drakenfeld & Co., B. F. 

The Hommel Co., O., Inc. 

Jungmann & Co., Inc. 

Metal & Thermit Corp. 

The Roessler & Hasslacher Chemical Co. 
Titanium Alloy Mfg. Co. 

The Vitro Mfg. Co. 

Chromium Oxide 
Ceramic Color & — Mfg. Co. 
Drakenfeld & Co., B. F. 

Ferro Enamel Corp. 

The Hommel Co., O., Inc. 

The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 

Clay (Ball) 

Ceramic Color & Chemical Mfg. Co. 
Hammill & Gillespie, Inc. 

The Hommel Co., O., 
Kentucky-Tennessee Clay Co. 

Paper Makers Importing Co. 

Potters Supply Co. 

The Roessler & Hasslacher Chemical Co. 
Spinks Clay Co., H. C. 

The Vitro Mfg. Co. 

Clay (China) 

Ceramic Color & Chemical Mfg. Co. 
Consolidated Feldspar Corp. 

Edgar Brothers Co. 

Edgar Plastic Kaolin Co. 

Hammill & Gillespie, Inc. 

The Hommel Co., O., Inc. 

Paper Makers Importing Co 

The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 

Clay (Electrical, Porcelain) 

Ceramic Color & Chemical Mfg. Co. 
Edgar Brothers Co. 

Edgar Plastic Kaolin Co 

Hammill & Gillespie, Inc. 
Kentucky-Tennessee Clay Co. 

Spinks Clay Co.; H. C: 

Clay (Enamel) 

Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Edgar Brothers Co. 

Edgar Plastic Kaolin Co. 

Ferro Enamel Corp. 

Hammill & Gillespie, Inc. 

The Hommel Co., O., Inc. 
Kentucky-Tennessee Clay Co. 


Metal & Thermit Corp. 

Paper Makers Importing Co 

Porcelain Enamel & Mfg. Co. 

The Roessler & =e Chemical Co 
Spinks Clay Co., 

Titanium Alloy Mfg. Co. 

The Vitro Mfg. Co 

Clay (Fire) 

Chicago Vitreous Enamel! Product Co 
Denver Fire Clay Co. 

Edgar Brothers Co. 

Edgar Plastic Kaolin Co. 
Kentucky-Tennessee Clay Co. 

Paper Makers Importing Co. 
Pittsburgh Plate Glass Co. 

Potters Supply Co. 

Clay (German Vallendar) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 

Hammill & Gillespie, Inc. 

The Hommel Co., O., Inc. 

Jungmann & Co., Inc. 

Porcelain Enamel & Mfg. Co. 

The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co 

Clay Miners 
Edgar Brothers Co. 

Edgar Plastic Kaolin Co. 
Kentucky-Tennessee Clay Co. 
Paper Makers Importing Co 
Spinks Clay Co., H. C. 

Clay (Potters) 

Denver Fire Clay Co. 
Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc. 
Paper Makers Importing Co 
Spinks Clay Co., 

Clay (Process Equipment) 
Bonnot Co. 

Clay (Sagger) 

Edgar Brothers Co 

Edgar Plastic Kaolin Co. 
The Hommel Co., O., Inc. 
Kentucky-Tennessee Clay Co. 
Paper Makers Importing Co 
Pittsburgh Plate Glass Co. 
Potters Supply Co. 

Spinks Clay Co., H. C 

Clay (Wad) 

Kentucky-Tennessee Clay Co. 
Potters Supply Co. 
Spinks Clay Co., H.C. 

Clay (Wall Tile) 

Hammill & Gillespie, Inc. 
Kentucky-Tennessee Clay Co. 
Paper Makers Importing Co. 
Spinks Clay Co., H. C. 


Clocks (Gauge Board) 
Chicago Vitreous Enamel Product Co 
Ferro Enamel! Corp. 
The Hommel Co., O., Inc. 
Cobalt Oxide 
Ceramic Color & aw Mfg. Co 
Drakenfeld & Co., B. F. 
Ferro Enamel Cori 
The Hommel Co., O., Inc. 
Jungmann & Co., 
The Roessler & remade Chemical Co. 
The Vitro Mfg. Co. 
Colors 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Drakenfeld & Co., B. F. 
Ferro Enamel Corp. 
The Hommel Co., O., Inc. 
Pittsburgh Plate Glass Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 
Cones 
The Edward Orton, Jr., Ceramic I‘ounda- 
tion 
Conveying Equipment 
Simplex Eng. Co. 
Simpson Foundry & Eng. Co 
Cornwall Stone (Imported) 
Consolidated Feldspar Corp. 
Drakenfeld & Co., B. F. 
Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc 
Paper Makers Importing Co. 
The Roessler & Hasslacher Chemical Co. 
Crucibles (Filter, Melting, Ignition) 
Denver Fire Clay Co. 
Norton Co. 
Pittsburgh Plate Glass Co. 
Potters Supply Co. 
Crystolon (Refractory Products) 
Norton Co. 
Cullet, Washing Plants, Incinerators, Crushers 
Simplex Eng. Co. 
Simpson Foundry & Eng. Co. 
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Decorating Supplies 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Drakenfeld & Co., B 
The Hommel Co., 'O., Inc. 
Pittsburgh Plate Glass Co. 
The Roessler & Hasslacher Chemical Co 
The Vitro Mfg. Co 

Drying Machinery 
Ferro Enamel! Corp. 


Enameling Equipment (Complete) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 

The Hommel Co., O., Inc. 
Porcelain Enamel & Mfg. Co. 

Enameling Furnaces 
Carborundum Co. (Carboradiant) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 

The Hommel Co., O., Inc. 
Norton Co. 
Porcelain Enamel! & Mfg. Co 

Enameling Iron (Sheet) 

Americar Rolling Mill Co. 

Enameling Muffies 
Carborundum Co. (Carbofraz) 
Chicago Vitreous Ename! Product Co. 
Ferro Enamel Corp. 

Norton Co. (Alundum) 
Pittsburgh Plate Glass Co. 

Enameling (Practical Service) 

Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 

The Hommel Co., O., Inc. 

Metal & Thermit Corp. 

Porcelain Enamel & Mfg. Co. 
Titanium Alloy Mfg. Co. 

The Vitro Mfg. Co. 

Enamels 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
The Hommel Co., O., Inc. 

Metal & Thermit Corp. 
Pittsburgh Plate Glass Co. 


The Roessler & Hasslacher Chemica! Co. 


The Vitro Mfg. Co. 

Enamels (Porcelain) 

Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 

The Hommel Co., O., Inc. 

Metal & Thermit Corp. 

Porcelain Enamel & Mfg. Co. 
Titanium Alloy Mfg. Co. 

The Vitro Mfg. Co. 

Equipment (Porcelain Enameling) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp 
The Hommel Co., O., Inc. 

Porcelain Enamel & Mfg. Co. 

Exolon (Refractory Products) 

Ferro Enamel] Corp. 
The Exolon Co. 


Feldspar 
Ceramic Color & Chemical Mfg. Co. 
Consolidated Feldspar Corp. 
Ferro Enamel Corp. 
The Hommel Co., O., Inc. 
Paper Makers Importing Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 
Finishing Tools 
Simpson Foundry & Eng. Co. 
Fire Brick 
Carborundum Co. 
Denver Fire Clay Co. 
Ferro Enamel Corp. 
Norton Co. 
Fire-Polishing Machines 
Simpson Foundry & Eng. Co 
Flint 
Ceramic Color & Chemical Mfg. Co. 
Consolidated Feldspar Corp. 
The Hommel Co., O., Inc. 
Paper Makers Importing Co. 


The Roessler & Hasslacher Chemical Co. 


Flint Pebbles 
Chicago Vitreous Enamel Product Co. 
Consolidated Feldspar Corp. 
Ferro Enamel Corp. 
The Hommel Co., O., Inc. 
Floors (Non-Slip) 
Norton Co. 
French Flint 
Consolidated Feidspar Corp. 
Paper Makers Importing Co. 


Frit 
Allied Engineering Co. 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 
The Hommel Co., O., Inc. 
Metal & Thermit Corp. 
Porcelain Hnamel & Mfg. Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 

Fuel Oil Systems and Controi, Stokers 
Simplex Eng. Co. 

Furnaces 
Allied Engineering Co. 
Carborundum Co. (Carboradiant) 
Chicago Vitreous Enamel Product Co. 
Denver Fire Clay Co. 
Ferro Enamel Corp 
The Hommel Co., O., Inc. 
Porcelain Enamel & Mfg. Co. 


Glass Bending Ovens, Glass Decorating Ma- 
chines 
Simplex Eng. Co. 
Glass Equipment 
Hartford-Empire Co. 
Simpson Foundry & Eng. Co. 
Glass Melting Tanks and Furnaces 
Simplex Eng. Co. 
Glass Thickness Gauge 
Bausch & Lomb Optical Co. 
Glaze and Body Spar 
Ceramic Color & Chemical Mfg. Co. 
Consolidated Feldspar Corp. 
Ferro Enamel Corp. 
The Hommel Co.,, O., Inc. 
Paper Makers Importing Co. 
The Roessler & Hasslacher Chemical Co. 
Glazes and Enamels 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Drakenfeld & Co., B 
Ferro Enamel Corp. 
The Hommel Co., O., Inc. 
Metal & Thermit Corp. 
Porcelain Enamel & Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 
Glaze Spar 
Ceramic Color & Chemical Mfg. Co. 
Consolidated Feldspar Corp. 
The Hommel Co., O., Inc. 
Paper Makers Importing Co. 
The Roessler & Hasslacher Chemical Co. 
Goggles 
Willson Products, Inc. 
Gold 
Ceramic Color & Chemical Mfg. Co 
Drakenfeld & Co., B. F. 
The Hommel Co., O., Inc. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 
Grinding Mills 
Simpson Foundry & Eng. Co. 
Grinding Wheels 
Norton Co. (Alundum Crystolon) 


Hearths 
Carborundum Co. 
(Carbofrax heat treating) 
Norton Co. (Crystolon) 

Hearths (High Aluminous Clay, Electrically 
Sintered Aluminum Oxide, Silicon 
Carbide) 

Carborundum Co. 
Norton Co. 


Iron (Enameling) 
American Rolling Mill Co. 
Iron Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 


Kaolin 
Ceramic Color & Chemical Mfg. Co. 
Consolidated Feldspar Corp. 
Edgar Brothers Co. 
Edgur Plastic Kaolin Co. 
Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc. 
Paper Makers Importing Co. 
Kettles of All Kinds 
Simpson Foundry & Eng. Co. 
Kilns, China (Decorating) 
Allied Engineering Co. 
Denver Fire Clay Co. 
Drakenfeld & Co., B. F. 
The Homme! Co., O., Inc. 
Kryolith 
Ceramic Color & Chemical Mfg. Co. 


The Hommel Co., O., Ine. 

Jungmann & Co., Inc. 

The Roessler & Hasslacher Chemica! Co. 
The Vitro Mfg. Co 


Ladles (Cast-iron) 

Simpson Foundry & Eng. Co. 

Leeds (High Aluminous Clay, Electrically 
Sintered Aluminum Oxide, Silicon 
Carbide) 

Carborundum Co. 
Lehbrs 
Simpson Foundry & Eng. Co. 
Lehrs (Electric or Fuel Heated) 
Simplex Eng. Co. 
Lehr Loaders 
Simpson Foundry & Eng. Co. 

Linings (Furnace Ratractery, Block Refrac- 

tory Plate, Brick and Tile) 
Carborundum Co. 
Chicago Vitreous Enamel Product Co. 
Denver Fire Clay Co. 
Norton Co. 
Pittsburgh Plate Glass Co. 
The Vitro Mfg. Co. 


Magnesia (Sintered, 
Drakenfeld & Co. F. 
The Exolon Co. 
The Hommel Co., O., Inc 
Jungmann & Co., Inc. 
Norton Co. 
Magnesite 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc. 
Manganese 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 
Manganese (Oxide) 
The Roessler & Hasslacher Chemical Co. 
Masks (Breathing) 
Willson Products, Inc. 
Metals (Porcelain Enameling) 
American Rolling Mill Co. 
Microscopes (Polarizing) 
Bausch & Lomb Optical Co. 
Minerals 
Ceramic Color & — Mfg. Co. 
Drakenfeld & Co., B. F. 
The Hommel Co., O., Inc. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 
Muffies (Furnace) 
Allied Engineering Co. 
Carborundum Co. (Carbofrax) 
Chicago Vitreous Enamel Product Co. 
Denver Fire Clay Co. 
Ferro Enamel Corp. 
Norton Co. 
Pittsburgh Plate Glass Co. 
Mullite (Artificial) 
The Exolon Co. 
Muriatic Acid 
Denver Fire Clay Co. 
The Hommel Co., O., Inc. 


Nitrates (Cobalt, Sodium) 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
The Hommel Co., O., Inc. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. : 
Norbide (Norton Boron Carbide) 
Norton Co. 
Olivine 
The Roessler & Hasslacher Chemical Co. 
Opacifiers 
Ceramic Color & Chemical Mfg. Co. 
The Hommel Co., O., Inc 
Jungmann & Co., Inc. 
Metal & Thermit Corp. 
Porcelain Enamel & Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 
Oxides 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Drakenfeld & Co., B. F. 
Ferro Enamel Corp. 
The Hommel Co., O., Inc. 
Metal & Thermit Corp. 
Porcelain Enamel & Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 
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Pins 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 
Potters Supply Co. 
Polariscope 
Bausch & Lomb Optical Co. 
Simpson Foundry & Eng. Co. 
Porcelain Enameling Service (Practical) 
American Rolling Mill Co. 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 
The Hommel Co., O., Inc. 
Jungmann & Co., Inc. 
Porcelain Enamel & Mfg. Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 
Porcelain Enamels 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Ename! Product Co. 
Ferro Enamel! Corp. 
The Hommel Co., O., Inc. 
Metal & Thermit Corp. 
Porcelain Enamel & Mfg. Co. 
The Roessler & Hasslacher Chemicai Co 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 
Potash (Carbonate) 
Ceramic Color & Chemical Mfg. Co. 
The Hommel Co., O., Inc. 
Jungmann & Co., Inc. 


The Roessler & Hasslacher Chemical Co. 


Solvay Sales Corp. 
The Vitro Mfg. Co. 
Pot-setting Tools 
Simpson Foundry & Eng. Co. 
Presses, Side-lever and Bench 
Simpson Foundry & Eng. Co. 
Producer Glass Plants 
Simplex Eng. Co. 
Pyrometer Tubes (Refractory and Hard 
Porcelain) 
Denver Fire Clay Co. 
McDane!l Refractory Porcelain Co. 
Norton Co. 
Pyrometric Cones 
The Edward Orton, Jr., Ceramic Founda- 
tion 


Raw Material Handling Equipment 
Simpson Foundry & Eng. Co. 
Refractometers 
Bausch & Lomb Optical Co. 
Refractories 
Carborundum Co. 
Denver Fire Clay Co. 
The Exolon Co. 
Norton Co. 
Pittsburgh Plate Glass Co. 
Refractory Materials 
Carborundum Co. 
Chicago Vitreous Enamel Product Co. 
Denver Fire Clay Co 
The Exolon Co. 
Kentucky-Tennessee Clay Co. 
Norton Co. 
Pittsburgh Plate Glass Co. 
Titanium Alloy Mfg. Co. 
Respirators 
Willson Products, Inc. 
Rutile 
Ceramic Color & oe Mfg. Co. 
Drakenfeld & Co., 
The Hommel Co., a Inc. 
Metal & Thermit Corp. 
The Roessler & anasiadber Chemical Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 


Saggers 
Carborundum Co. 
Norton Co. 
Potters Supply Co. 


Salt Cake 
American Potash & Chemical Co. 
Saponin 
Jungmann & Co., Inc. 
Selenite of Sodium 
Drakenfeld & Co., B. F. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Selenium 
Ceramic Color & —— Mfg. Co. 
Drakenfeld & Co., B. F. 
The Hommel Co., Ince. 
The Roessler & Hassiacher Chemical Co. 
The Vitro Mfg. C 
Sheets (Enameling 
American Rolling Mill Co, 
Silica (Fused) 
The Exojon Co. 
The Hommel Co., O., Inc 
Silicate of Soda 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 
The Hommel Co., O., Inc. 
Philadelphia Quartz Co 
Silicon Carbide 
Carborundum Co 
The Exolon Co. 
Norton Co. 
Silicon Carbide Firesand 
Carborundum Co. 
The Exolon Co. 
Sillimanite (Synthetic) 
The Exolon Co. 
Pittsburgh Plate Glass Co. 
Slabs (Furnace) 
Carborundum Co. 
Norton Co. 
Smelters 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 
Soda Ash 
American Potash and Chemical Corp. 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 
The Hommel Co., O., Inc. 
Pittsburgh Plate Glass Co. 


The Roessler & Hasslacher Chemical Co. 


Solvay Sales Corp. 
The Vitro Mfg. Co. 
Sodium Antimonate 
Ceramie Color & —— Mfg. Co. 
Drakenfeld & Co., F. 
The Hommel Co., a Inc. 
Metal & Thermit Corp. 


The Roessier & Hasslacher Chemical Co. 


The Vitro Mfg. Co. 

Sodium Fluoride 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay 
Drakenfeld & Co., B. F. 
The Hommel Co., O., Inc. 
Jungmann & Co., Inc 


The Roessler & Hasslacher Chemical Co. 


The Vitro Mfg. Co. 
Sodium Silica Fluoride 
Jungmann & Co. 
Soot Blowers 
Simpson Foundry & Eng. Co. 
Special Machines 
Simpson Foundry & Eng. Co, 
Spar 
Ceramic Color & Chemical Mfg. Co. 
Consolidated Corp. 
The Hommel Co., O., Inc. 
Paper Makers Co. 


The Roessler & Hasslacher Chemical Co. 


Spurs 

Potters Supply Co. 
Stilts 

Co. 
Sulfuric Acid 


Denver Fire Clay Co. 
The Hommel Co., O., Inc. 


Talc 
Ceramic Color & Chemical Mfg. Co. 
Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc. 
Paper Makers Importing Co. 
The Roessler & Hasslacher Chemical Co. 
Tanks (Pickle) 
ee Vitreous Enamel Product Co. 
Ferro Enamel Corp 
Tanks for Raw Material ‘Steel or Concrete 
Simpson Foundry & Eng. Co. 
Tile (Floor) 
Norton Co. 
Tile (Muffle) 
Norton Co. 
Tile (Refractory) 
Carborundum Co. (Carbofrax) 
Chicago Vitreous Enamel Product Co 
Denver Fire Clay Co. 
Norton Co. 
Plate Glass Co. 
Tile (Wal 
Saas Fire Clay Co. 
Ferro Enamel! Corp. 
Tin Oxide 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Drakenfeld & Co., B. F. 
The Hommel] Co., O., Inc. 
Metal & Thermit Corp. 
The Roessler & Hasslacher Chemical Co 
The Vitro Mfg. Co. 
Titanium 
Ceramic Color & oe Mfg. Co. 
Drakenfeld & Co., B. 
The Hommel Co., O., = 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 
Titanium Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
The Hommel Co., O., Inc. 
The Roessler & Hasslacher Chemica! Co 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 
Tubes (Insulating) 
McDanel Refractory Porcelain Co. 
Nort«. Co 
Tubes ( yrometer) 
Denver Fire Clay Co. 
McDanel! Refractory Porcelain Co 
Norton Co, 
Pittsburgh Plate Glass Co. 


Valves (Butterfly and Reversing) 
Simpson Foundry & Eng. Co. 


Water Softening Plants 
Simplex Eng. Co. 
Wet Enamel 
Ceramic Color & Chemica! Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 
The Hommel Co., O., Inc. 
Porcelain Enamel & Mfg. Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 
Whiting 
Ceramic Color & — Mfg. Co. 
Drakenfeld & Co., B. F. 
Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc. 
Paper Makers Importing Co. 
The Roessler & Hasslacher Chemical Co.. 


Zinc Oxide 
Jungmann & Co., Ine. 
Zirconia 
Ceramic Color & Chemical Mfg. Co 
The Hommel Co., O., Inc. 
Titanium Alloy Mfg. Co. 


The Roessler & Hasslacher Chemical Co. 


The Vitro Mfg. Co. 


WILLSON BAG RESPIRATORS 
Nos. 300 and 400 (Patent applied for) have 
UNITED STATES BUREAU OF MINES APPROVALS 
A Willson style for every dusty operation in the Ceramic Industry. 
WILLSON PRODUCTS, Inc. 


Reading, Pa. 
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DFC 


Gas Burner 
for Kilns 


High alumina clay 
throat resists soak- 
ing heat and holds 
flame at nozzle regardless of length. Simple, 
positive control. Extremely easy to install. 


Ask for Bulletin 305A 


THE DENVER FIRECLAYCOMPANY 
DENVER COLO.U.S.A. 


BRANCHES AT SALT LAKE CITY.EL PASO, AND NEW YORK 


MERRY 
CHRISTMAS 
and AV 


PROSPEROUS 
NEW YEAR 


AMERICAN CERAMIC SOCIETY 


2525 N. HIGH STREET 
COLUMBUS, OHIO 
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American Ceramic Soctety 


WHY BLACK EDGE? 


Under old enamel 


STOP ing methods, the 


thin ground coat 


EXCESSIVE burned off on the 
. edges of ware 
White cover coats, 


left without bond, 
chipped off 


Be CAUSE of this 
weakness the use of 
“Black Edge" be- 


came universal 


With the Hom 
melaya Process, the 
white enamel cov 
ers edges as well as 
Black Edge can do, 
has less tendency 
to chip 


Black edge is made 
unnecessary — yet 
many still argue | 
thatitis needed for | 
decoration. This is 
contrary tomodern | 
style-trends, and 
perpetuates a need- | 
less waste. 


We would like to 
give you full details 


PROM ESS 4 


The Hommelaya Process is protected by as to how the Hom- 


melaya process | 
save for you. | 


. Pat. No. 1,779,273; 1,805,143; 
‘3 819,816; 1 962, 617. Others Pend. 


THEO. HOMMEL COMPANY 


Suppliers of All Ceramic Needs | 


209 Fourth Avenue Pittsburgh, Pa. 
Let Others Imitate— We Originate 


Glass House Refractories 


Flux Blocks 
Pots Open & Covered 
Refractory Blocks 
Highlands Pot Clays 
Prepared Mixes 
Special Batches 


AM @ 


@ WE MAKE 


P. B. Sillimanite 


Standard Sizes and Shapes to 
Order 


@ WE USE OUR OWN 


A 
PLATE GLASS COMPANY 


Refractories Division 
GRANT BUILDING, PITTSBURGH, PA. 


Columbus, Ohio 


Headquarters for the Art, Glass, 


Structural Clay Products, and 
Whitewares Divisions 


Reservations are being made now for the 1936 Annual Meeting of the American 


Ceramic Society. 


The Neil House is located in the heart of the city, 655 rooms, all with bath. 
Rates $2.50 and up single, $3.50 and up double, twins $5.00 and — $7.00 


and up. 


Real hospitality—affording comfort and convenience—t 


ree popular 


restaurants, prompt counter and table service. 


A DeWitt Operated Hotel 


TOM A. SABREY 


Vice Pres. and Manager 
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MONTGOMERY PORCELAIN PRODUCTS CO. 
Specializing in 
Primary Protection Tubes for all makes of Pyrometers 
“Corundum” “Mullite” “Silicon Carbide” ‘Refractory Porcelain” | 


FRANKLIN OHIO | 


EMERSON P.. POSTE 


CONSULTING CHEMICAL ENGINEER 


THE SHARP-SCHURTZ 
COMPANY 


CHEMISTS FOR THE CERAMIC INDUSTRY 


ANALYSES: CERAMIC RAW MATERIALS AND PRODUCTS, 
FUELS, IRON AND STEEL, ETC. 


SPECIAL INVESTIGATIONS: PxHyYSICAL AND CHEMI- 


WE HAVE FULLY EQUIPPED LABORATORIES AT CAL TESTS ON ENAMEL, ETC. 


A. 309 McCALLIE AVE., 
CHATTANOOGA, TENN. 


LANCASTER, OHIO 


Numerical Documentation 
COMMERCIAL TESTING % RESEARCH & ANALYSES 


THE ANNUAL TABLES 


CHEMISTS, CONSULTING ENGINEERS, 


AND NUMERICAL DATA GLAss TECHNOLOGISTS 
the period SPECIALIZING IN New UNUSUAL 
ENGINEERING AND CHEMICAL PROCESSES 
1910-1929 AND IN ORIGINAL DEVELOPMENTS IN THE 
CERAMIC FIELD. 
the A. i a. complete and 
HAMBURG, N. Y. U. S. A. 
1928 


continue the International Critical Tables (I.C.T.) 


NonN-METALLICS 
AND 
RARER ORES 


Caneds d U.S.A INSPECTION AND EVALUATION OF PROPERTIES 
na an — CHEMICAL AND PETROGRAPHIC ANALYSES 


The McGraw-Hill Book Company, Inc. 


370 Seventh Avenue 
New York, N. Y. 


0000000 


Apply immediately to 


INSPECTION & RESEARCH LABORATORIES 


J. T. Rooney, B.S. A. E. ALEXANDER, Pur. D. 
Chemical & Mining Engineer Mineralogist & Geologist 
M. C. MARIE 
9, rue de Bagneux 
Paris VI° France 30 CaLUMET BLDG., BUFFALo, N. Y. 
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American Ceramic Society 


HARTFORD-EMPIRE COMPANY 
HARTFORD, CONN. 


Engineers and Licensors 


FEEDERS FORMING MACHINES CONVEYORS 
STACKERS LEHRS 


SOLVAY 


TRADE REG. PAT. OFF. 


Made Especially for the Glass Maker 
Specify SOLVAY when you buy Soda Ash because 
Solvay is and has been the standard of quality since 
1881. It offers the following advantages: 
More than 99.50% Sodium Carbonate (dry basis). 
Proper granulation and absolute uniformity in quality. 
Your choice of Soda Ash graded for efficient use with 
any of the known commercial glass sands. 
The services of a well organized technical staff which is 
available to Solvay customers. 


whom 


Make Solvay your source of supply for 
DUSTLESS CALCINED 98-100% POTASSIUM 
CARBONATE 
Hydrated 83-85% Potassium Carbonate 


Ground Caustic Potash 


Full information sent on request. 


SOLVAY SALES CORPORATION 
t | Alkalies and Chemical Products Manufactured 
SSA by The Solvay Process Company 

ead 40 RECTOR ST. NEW YORK 


Ceramic Service? 
Give 


We Manufacture— 
Pins 
Stilts 
Thimbles 
Spurs 
Saggers 
Crucibles 
Tile for Decorating Kilns 


We Sell— 
Ball Clay 
Sagger Clay 
Wad Clay 
Ground Fire Clay 
Bitstone 
Fire Brick 
Imported Paris White 
Domestic Whiting 
Pottery Plaster 
Georgia Kaolin- 


THE POTTERS SUPPLY COMPANY 


EAST LIVERPOOL, OHIO 
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McDANEL REFRACTORY PORCELAIN COMPANY 


Manufacturers of 


PORCELAIN TUBES PROTECTION TUBES 
INSULATING TUBING and BEADS 
BEAVER FALLS PENNSYLVANIA 


REG. U.S. PAT.O 


REG. U.S. PAT. OFF 


‘AND BORIC ACID 


GUARANTEED OVER 99.5% PURE 


AMERICAN POTASH & CHEMICAL CORPORATION 
70 Pine Street, New York 


T 


Jo All Friends of ‘Ceramic’ 


Wherras: We have just concluded another year of progress in the 
Service of the Jndustry, and 


i 
| 


Whereas: Chis progress has been possihle only berause of the 
loyal help and encouragement of ow customers and friends, 


Nou, Chereture, he conveyed to all men the 


Best Wishes OF Che Season 
by the 


Ceramic Color and Chemical Manufacturing Company 


New Brighton, Pennsylvania 
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American Ceramic Society 


ys you use Bethlehem 88-80 Castings for the parts 
of grinding, crushing and pulverizing machinery 
that bear the brunt of abrasive wear, you get an ex- 
ceptional combination of characteristics that make for 
long life. 

Foremost, of course, are the high abrasive-resisting 
properties of 88-80 Castings that are adapted to the par- 
ticular material to be ground by special heat-treatment. 

But of equal importance is the fact that the remark- 
able wear-resistance of 88-80 extends all the way through 
the castings. There’s no relatively soft center under a 
hard surface. Every pound of steel you buy grinds its 
quota of material. Furthermore, the surface wears 
evenly, without developing a hollow center that con- 
sumes power and cuts down the output of machines. 


Every pound 
of 
steel 
does its quota 
of grinding 


Neither are there any too-hard corners to break off, nor 
soft spots to wear into pockets. 

Next time you have to replace parts that take the 
abrasion, try long-wearing Bethlehem 88-80 Castings. 
They'll make renewals much less frequent. 


Other Bethlehem Products for the Brick Industry 


Bethlehem Abrasive-Resisting Plates—Experience has indicated that these 
steel plates have from three to five times the life of ordinary plates in 
chutes, hoppers, dump-car bottoms and similar applications in the han- 
dling of abrasive materials. 

Bethlehem Tool Steel—Dry press and repress liners made of Bethle- 
hem Tool Steel have exceptionally long life. 

Beth-Cu-Loy Sheets—For long-lasting roofing and siding, use galva- 
nized sheets of low-cost, rust-defying Beth-Cu-Loy (copper-bearing steel) . 
Use Beth-Cu-Loy Black Sheets for pallets. 

Also—Bethlehem Light Rails, Steel Ties and Track Equipment; Steel 
Bars and Kiln Bands; Boiler Tubes. 
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DECEMBER NEW MEMBERS 


JOINING AS OF 1936 


WILL 
RECEIVE, WITHOUT ADDITIONAL CHARGE, 
THE DECEMBER 1935 ISSUES 
OF 


(1) THE JOURNAL 
(2) CERAMIC ABSTRACTS 
(3) THE BULLETIN 


EACH OF WHICH CONTAINS 
INDEXES FOR 1935 


ALSO THEY WILL HAVE THE 
PRIVILEGE OF SECURING 
BACK ISSUES AT 20% DISCOUNT 


O 


The American Ceramic Society 
2525 North High Street 
Columbus, Ohio 
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"Customers say we simplify 
their manufacturing problems” 


‘ 
Thats because we always 
meet their specifications ” 


For profit’s sake, use the feldspar that gives low manu- 
facturing costs, minimum waste, uniform results and 
quality products. Use “Chemi-Trold” Feldspar—the spar 
that mixes properly with other ceramic ingredients 
because it always meets the specific requirements of the 
individual consumer. 


Uniformity of “Chemi-Trold” Feldspar is assured by our 
* method of production. Each grade is prepared under a 
patented process of strict chemical control (U. S. Patent 


: 1,855,115) and furnished in accordance with the Com- 


Granular Glasspar 


* Minpro ‘‘Chemi-Trold” mercial Standards C. S. 23-30, issued by the Bureau of 
Semi-Granular Glasspar Standards. Each shipment contains a Guarantee Certifi- 
* Minpro and Oxford ‘‘Chemi- ificati 
‘ ‘ate—the “r’s assurance nd specification. 
Trold” Ordinary 20-mesh cate—the buyer’s assurance of quality and specificatio 
shemti- Tr ‘ldspars are available for all ceramic 
* Minpro and Oxford ‘‘Chemi- Chemi-1 rold 
Trold”’ Pottery and Enamel purposes. For samples and prices, write to the office 
Feldspar 


: nearest you or direct to New York. 
* Minpro **Chemi-Trold”’ 
Glaze Spar 


* Carolina Stone—A substitute 
for Cornwall Stone 


* Olivine —A natural refractory 
mineral rich in Magnesium 


DU PONT DE NEMOURS & CO 
The R. & H. Chemicals Department 
Empire State Building, New York, N. 


District Sales Offices: Baltimore, Boston, Charlotte, Chicago, Cleve- 
land, Kansas City, Newark, Philadelphia, Pittsburgh, San Francisco 
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CAN BE MADE 
FROM 


LAWRENCE CLAY 


Ironton Ohio Offers: 


VAST DEPOSITS OF LAWRENCE CLAY 
EXCELLENT PLANT SITES 

INTELLIGENT AMERICAN LABOR 
EXCELLENT CITY GOVERNMENT 

FINE RAILROAD FACILITIES 

RIVER TRANSPORTATION 

FAVORABLE FREIGHT RATES 

ELECTRIC POWER 

NATURAL GAS 

BY-PRODUCT COKE OVEN GAS 
CLOSE PROXIMITY TO FAMOUS COAL FIELDS 
LOCAL COAL FOR CONE 8 FIRING 
COMPLETE CO-OPERATION 


THE IRONTON CHAMBER OF COMMERCE 
IRONTON, OHIO 
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H. C. SPINKS CLAY COMPANY 
Miners and Shippers of 
BALL, SAGGAR AND WAD CLAY 
NEWPORT, KENTUCKY 


Dec. 1,.1935 


Mr. Pete Potter 
Comfortable Sanitary Pottery Mfg. Co. 
Pottsville, Ohio 


Greetings, Pete! 


Thanksgiving has come and gone, but we clay diggers that work 
for the good old Spinks Clay Company are still thankful to you 
and our other good Potter friends for the big tonnage you favored 
us with during 1935, thereby giving us a chance to earn an 

honest living by the sweat of our brows; and may I say right 


here, there is no better outdoor exercise than digging clay. 


Pete, we feel that our big sheds full of CHAMPION, CHALLENGER 
and JERNIGAN BALL PARIS TOP WHITE-—JERNIGAN and 
GLEASON SAGGER- BLACK and TAN WAD are a Christmas 
present to all of us. A sort of horn of plenty that will supply us all 


winter long with good dry clay. 


A VERY MERRY CHRISTMAS 
From 
The H. C. SPINKS CLAY COMPANY 


and all our boys. 
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Sodium Antimonate 


For years M & T Sodium Antimonate 
has set the standard. The finest opaci- 
fier that modern methods can produce, 
it is always uniform, always pure. 
Every barrel of M & T Sodium Anti- 
monate is exactly the same, both chemi- 
cally and physically as every other 


barrel. 


And, this quality opacifier is more eco- 
nomical, Rejects, due to off colors, 
become rarities. Whites, whether blue 
white, cream white or some other hue, 


do not vary a shade from one year’s end 


ALRIDOS 439 JO NUZTING 


to the next where M & T Sodium Anti- 


monate is used. 


Our Ceramic Department will gladly 
help in solving your enameling prob- 
lems. Homer F. Staley is manager; 
R. R. Danielson, director of research. 
Metal & Thermit Corporation, 120 


Broadway, New York, N. Y. 
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